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PREFACE. 


Without  any  customary  apology,  either  to  the  general  public  or  to  the  members 
of  the  medical  profession,  I  introduce  this  elementary  treatise. 

Ou  all  hands  it  is  conceded  that  the  subject  of  Entozoology  has  an  important 
bearing  on  qaestions  affecting  the  maintenance  of  public  health  ;  and  it  is  to  be 
regarded  as  a  matter  of  congratulation  that  the  political  economist  of  the  present 
day  not  unfreqnently  avails-  himself  of  the  labours  of  the  scientific  naturalist. 

Since  the  pubUcation  of  Mr.  Rhind's  small  volume  on  the  internal  parasites  of 
the  human  body,  so  far  back  as  the  year  18*29,  I  am  not  aware  that  any  complete 
work  of  a  similar  kind  has  been  written  by  any  English  author.  It  is  trae  that 
we  are  in  possession  of  several  original  and  extremely  valuable  memoirs  which 
will  bear  advantageous  comparison  with  the  more  numerous  hrochures  issued  in 
foreign  lands ;  but,  as  regards  works  designed  to  embrace  the  stndy  of  Hel- 
minthology,  in  its  entirety,  no  such  project  has  hitherto  been  attempted.  The 
void,  however,  has  been  more  or  less  completely  occupied  by  several  able  transla- 
tions. First  and  foremost  among  these  is  the  Sydenham  Society's  edition  of 
Kiichenuieistep's  standard  work  on  the  "  Animal  and  Vegetable  Parasites  of  the 
Human  Body,"  by  Dr.  Lankester,  F.R.S.  Secondly,  we  are  presented  with  a 
tolerably  comprehensive  outline  both  of  the  external  and  internal  parasites  of 
inan,  in  Mr.  Hnlme's  edition  of  Moquin<Tandon's  useful  little  book,  entitled 
EUmentu  de  Zoolvgie  Medicale.  Thirdly,  we  ai-e  fumisbed  with  an  excellent 
account  of  the  general  organization  of  the  Helminths  and  Turbellarians  in  the 
fifth  and  sixth  sections  of  Dr.  Burnett's  American  edition  of  Von  Siebold  and 
Stannius'  Lehrbiic/i  dcr  vetylficketnien  Auatvmie  ;  and,  fourthly,  thei-c  is  Dr.  W.  A. 
Smith's  recently  issued  volume  "On  Human  Entozoa,"  which  is,  for  the  most 
part,  an  agreeable  and  practical  excerpt  from  Davainc's   remarkable   Traitt  den 
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EntoztHtirtu  et  >lcs  Maladies  VermtHeiue*  de  V  llomme  H  det  Anmaux  Vwn^tttqttM. 
nesidet*  these,  it  umy  not  bo  out  of  |ilaco  tu  jwiticolarize  Prof.  Hnxley's  translft* 
tion  of  Von  Siebold's  mcmfiir  on  Tiipe  mid  Oyatic  Worms  (liaml  u»d  Blaacn- 
ipumter),  and  eapecuilljr,  also,  Weinland's  "  Kssay  on  the  Taj)oworm«  of  Man," 
written  in  the  Knglish  Lan^tuge  by  itn  arcoraplitibad  aathor.  In  ruapoct  of 
nrigtniil  cx)ntribDtionH  on  H!iito2o&,  it  were  almoftt  inTidiotu  to  refer  to  particular 
articles  and  papers ;  yet  I  may,  perhapa,  l*  permitted  to  iM!lcnowlod>tc  the 
plooiiare  and  proHt  1  have  rterived  from  a  perusal  of  the  vrritings  of  Owen,  Baek, 
Huxley,  Thomson,  Nelson,  Carter,  and  KaHtian. 

The  enfTTftvingM  of  tliin  wt>rk  have  Wen  exwute*!  with  j^eat  care.  The  twenty- 
one  Plates  comprise  one  Luii'lrt'd  uud  tifty-sii  separate  figures,  which,  with  eighty- 
two  WoudciLt«,  make  a  total  uf  two  hundred  and  t}iirty>eight  Ulastrationa.  Of 
those,  oue  hundred  and  five  are  derired  IVom  original  sources ;  forty-three  are 
taken  from  dniwings  executed  by  Mr.  Bosk  ;  twenty-four  are  small  fignres,  in  one 
Plate,  from  Nelson;  nineteen,  inoatly  large  Woodcntft,  from  I^nckart;  thirteen, 
more  or  less  completely,  from  Blancharcl ;  six  from  fignrea  by  the  late  Professor 
W.  Smith,  of  Cork :  six  from  Van  Beuedon ;  fonrfroni  Kiicheumoister  ;  three  from 
Huxley  ;  two  from  Eberth ;  and  one  each  Irom  Van  Ammun,  Wilson,  Kokitausky, 
Brintowe  and  Itainey,  Curling,  Clapei-^de,  Hulke,  TjiiWiock,  Boetian,  Kuoch,  J. 
Uarlcy,  and  Miwler.  To  this  list  may  be  added  also  the  illustration  so  ably 
executed  by  Mr.  Jennens  (at  ]k  I '24)  from  a  photogntph  by  Br.  Hallifnx  of 
Urighton. 

The  extended  Bibliography  attached  to  this  work  is  the  resnlt  of  a  laboriouB 
search  after  cntozaological  favt«.  ucattored  through  upwards  of  twelve  hundred 
British  and  American  volomes.  No  unc,  who  has  not  gone  over  our  home  literature 
HtUirthiH  fashion,  cnnld  ha\'e  t)elieve(t  what  a  mTiltitudo  of  valnableand  inKtmrtire 
data  lie  couocaled  within  the  shelves  of  our  public  libraries. 

To  the  council  of  the  Royal  College  uf  Surgeons  of  England,  uid  to  Mr.  Chatto, 
their  obliging  Libmrian.  I  am  greatly  indebted  for  the  liberal  manner  in  which  I 
have  been  permitted  access  to  their  librarj-;  iiml  only  in  a  less  degree  ure  my 
obligations  due  to  Pmfetisnr  Jameg  Dearl  Simonds,  of  the  Koyal  Veteriuarj 
College,  for  the  free  use  of  his  private  and  %*atiuible  collection  of  profpsaional  works. 
The  libraries  of  ihe  Muucan  and  ZooIog:iual  Societies,  as  well  as  thouc  of  the  Mid- 
diesex  Hospitnl  Medical  College  aad  Ruyal  Mcdicu-Cbirurgieol  Society,  ahto 
sapplicd  me  with  iisofnl  references. 
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As  regards  foreign  literature,  I  have  scarcely  had  occasion  to  go  beyond  the 
tolerably  complete  collection  of  works  which  (thanks  to  the  vigilance  of  Messrs. 
Williams  and  Norgate)  my  private  shelves  contain ;  but,  in  this  connection,  I  beg 
to  offer  my  acknowledgments  to  B.  F.  Weinland  of  Frankfort,  C.  M,  Diesing  of 
Vienna,  E.  Claparede  formerly  of  Geneva,  and  B..  Lenckart  of  Giessen,  for  their 
kindly  gifts. 

T.  S.  0. 


MmnLXBKX  HobfitaIi  MxdioaIi  Cou^seB,  LoNiraN, 
September,  leO^ 
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Entozoairet  tit  Jet  Jtlaloitieg  I'rrminrujfe'i  tie  t  llnvims  et  dea  Animaux  DomfiiiqHM. 
Besidt-H  these,  it  uiny  not  be  ont  of  place  to  iiftrtioulnrize  Prof.  Hmcley'i*  tmnala- 
tion  of  V'ou  Siebold's  memoir  on  Tape  iinJ  Cystic  Worms  {Uaml  und  lilaj/eit' 
trurwer),  and  especiullj',  also,  "VViMiilamrs  "  Es-^ftj-  vn  the  Tftpuworma  of  Atan," 
written  in  tliy  Kiiglish  limpuagu  by  its  lujoomplisliod  anthor.  In  respect  of 
(inginnl  contributiotift  on  li'nt<i9toa,  it  were  almost  invidions  to  refer  to  particular 
articles  and  papers ;  yet  I  may,  perhaps,  bi>  permitted  to  uckiuiwiedgo  the 
pleaaorc  and  profit  I  have  derived  from  a  perusal  of  the  writings  of  Owen,  Busk, 
Haxley,  Thomson,  Nelttijn.  Curler,  and  liastiau. 

The  enjiravinjrs  f>f  Ihis  wurk  havi-  been  executed  with  (freat  cure.  Tlit-  t%venty- 
onc  Plates  comprise  one  hundred  aud  fifty-six  separaie  fignres,  which,  wth  cit;;hty- 
two  WoodcntH,  make  a  total  of  two  hundred  and  thirty-eight  Illastrations.  Of 
thesSf  one  hnndred  and  five  are  derived  from  original  sources ;  forty-tlireo  are 
taken  from  druwinp:8  oxecated  by  Mr.  Bosk  ;  twonty-foar  are  small  figureis,  in  one 
Plate,  from  Nelson :  ntnetocn,  mostly  large  Woodcuts,  from  Lcnekart;  thu-t«en, 
more  or  less  uomplotcly,  from  Blaiichard  ;  nix  from  figures  hy  the  lato  Professor 
W.  Smith,  of  Cork  ;  sixfrom  Van  Benedon;  fonrfrom  Kiichenmeister  ;  throe  from 
Huxloy ;  two  from  Kberth  ;  and  one  each  from  Van  Ammon,  Wilson,  Rokitansky, 
Bristowo  and  Ilainey,  Curling,  Claper^de,  Hulke,  Lubbock,  Bastian,  Knocb,  J. 
Harlcy,  and  Mosler.  To  this  list  may  be  added  alao  the  iUtutration  ao  ably 
executed  bv  Mr.  Jenueni  (at  p.  124)  from  a  photograph  by  Dr.  Hnltifox  of 
Brighton. 

The  extended  Bibliography  nttached  to  this  work  is  the  result  of  a  laboriona 
search  after  eiitozoological  thct«,  scattered  through  upwards  of  twelve  hundred 
Uritish  and  American  volumes.  No  one,  who  has  not  gone  over  our  homo  literalnre 
alter  this  fashion,  w>uld  have  believed  what  a  nioititude  of  valnabic  and  inntructivc 
data  lie  concealed  within  the  nhelves  of  oar  pubHc  Ubmries. 

To  the  council  of  the  lUiyal  College  of  Surgeons  of  Eugland,  and  to  Ur.  Chatto. 
their  obliging  librarian,  I  am  greatly  indeblod  for  the  lilieml  manner  in  wliich  I 
have  been  pcrroitted  accesa  to  their  library;  and  only  in  a  less  degree  are  my 
obligations  due  tn  Professor  Jiinie*  Btiu-t  Simomis.  of  the  Httyal  Veterinary 
College,  for  the  free  use  of  hi^^  private  and  valuable  collection  of  prtifessioual  worki*. 
The  librarieji  of  the  Linnoan  and  /onlogical  Societies,  as  welt  as  thot>eof  the  Mid- 
dlesex UospituI  Medical  College  aitd  Royal  Medico-Chirurgical  Society,  also 
supplied  mc  with  useful  references. 
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PEEFACE. 


Entttzottirv*  H  lie*  Maladie*  VrrmiitfUtgn  dfi  i' if  mime  ft  lieM  AntmoHir  liom^Hiptes. 
HertidcH  thetie,  it  may  not  be  ont  nf  place  to  piirticnljirize  Prnl'.  Htuclcy's  trariKla- 
tiuii  of  Von  SiebDlil'it  memoir  «>u  Tupts  am)  CyAtic  Worms  {Batvt  utid  BlaiwK- 
tpiimier),  and  especially,  nlso,  Wcinlaud'a  "  Essay  on  the  Tapeworms  of  Man," 
written  in  the  English  lanfraagu  by  its  accompliiihod  nnthor.  In  respect  oi" 
orig^inal  cuutribatioDs  on  Entuzva,  it  were  oluiost  inridiouft  to  refer  to  particular 
urticloe  and  papers :  yet  I  may,  pt>rhaps,  he  permitt«jd  to  acknowledge  tbo 
pleasnre  and  proflt  1  have  derived  fnmi  a  perusal  of  the  writings  of  Owen,  Rusk. 
Htixluy,  ThoniBou,  Nolgon.  CuHur,  and  Uaatiau. 

The  enitrmvings  of  this  wurk  have  been  uxet-utcd  with  great  uare.  The  twenty- 
ono  PlateH  comprise  one  hnndred  and  Hfly-six  sopaiulo  figures,  which,  with  eighty- 
two  Woodcut«,  make  a  total  of  two  hnndred  and  thirty-eight  Illastrations.  Of 
these,  one  handred  and  6vti  are  derived  from  original  aunrces  ;  furty-thrce  are 
taken  tVnm  drawings  executed  by  iUr,  Busk  :  twenty-fonr  are  small  fignreB^  in  one 
Plate,  from  Nelson  ;  nineteen,  mostly  large  Wnodcuta,  from  Leockart ;  thirteen, 
more  or  Icds  eomplotcly,  ft-om  Rlanchnrd  ;  six  from  Bgnrcs  by  the  lat*  Professor 
W.  Smith,  of  Cork ;  six  from  Vnn  Itcneden  ;  fonr  from  Kiiehenmeister  ;  three  from 
Huxloy ;  two  from  Elwrth  ;  and  one  each  from  Van  Ammon,  Wilson,  Rokitansky, 
Mristowe  and  Raincy,  Curling,  Clapor^de,  Hnlke,  Lubbock,  Bastian,  fCnoch,  J. 
llarley,  and  Itloslcr.  To  this  list  may  be  xdded  alan  the  illutrtration  no  ably 
executed  by  Mr.  Jennens  (at  p.  124)  from  a  photograph  by  Dr.  Hallifax  of 
llrighton. 

The  extended  Bibliography  attached  to  this  work  is  tiie  remit  of  a  laboriouB 
aearcb  aftfr  entoznologicnl  ftuitu,  scatt<<red  thmngh  upwards  of  twelve  hundred 
British  and  American  volnmes.  No  one,  who  has  not  gone  over  our  homo  bterntnre 
atlerthis  fashion,  uuuld  have  believed  what  a  multitude  of  valuable  and  instmctive 
datn  lie  c^mooaled  within  the  shelves  of  our  public  librariuti. 

To  tlie  conncil  of  the  l^yal  College  of  Surgeons  of  England,  nud  to  Mr.  Chatto, 
tlieir  obliging  Ltbrnrian,  I  am  greatly  indebted  for  the  liberal  manner  in  which  I 
have  been  permitted  access  to  their  libi'ary;  and  only  in  a  less  degree  are  my 
obligations  dne  t-o  Prote^s'ir  James  Beart  Simonds,  of  the  Royal  Veterinary 
College,  for  the  tree  use  uf  1ii»  private  nnd  valuable  cullection  of  profch«ioutd  workn. 
The  libraries  of  the  Linnean  and  Zoological  Societies,  an  well  as  those  of  the  Mid- 
dlesex Hospital  Medical  College  and  Rttyal  Medico-Chirurgical  Society,  also 
supplied  me  with  liberal  references. 
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DESCRIPTION  OF  PLATES, 


FItONTlSPlECE. 

This  plftte  repTeeents  two  dUToront  examples  of  a  largo  tluko  (Ftueiola  tpgantm, 
Cobbold)  taken  from  Ibe  biliary  ductu  of  tbo  lu'cr  of  a  giraSo  (x  2^  diom.). 

Tho  spooimen  to  tbe  lefl  bos  the  ontorior  surfiico  exposed,  ho  at;  to  display 
tho  oral  and  rentral  sackera,  and,  more  particalarly,  the  dendriform  dif^estivo 
apparalQs  which  hn.s  been  injected  from  the  month  by  artificially  prepared  ultra- 
iD&iuie. 

The  figure  ic  the  right  exhibits  the  donial  aspect  of  the  other  specimen,  uhow> 
ing,  more  especially,  tbe  mnlti-ramose  character  of  the  water-vascular  system,  the 
reaBels  of  which  liave  been  distended  with  vermilion. 

The  direction  of  the  primary  brandies  of  the  two  canal-systems  foima  a 
complete  contrast. 

The  original  preparationft  and  drawings  from  which  the^e  fignres  have  been 
taken,  are  in  the  author's  possession. — T.  S.  C. 


PLATK  II. 

FIO. 

1.  Eight  exAmplea  of  a  small  fluke    {^DUtoma   conjiwAum,   Cobbold)  obtained 

from  the  liver  of  an  Americau  red  fox  (Canit  fuh'u^)  ;  the  central  poir 
being  sexually  united.     Natural  size. 

2.  One  of  the  same,  coloured  to  render  tho  parta  more  distinct  (x  35  diam.) ;  o, 

oral  sncker  ;  b^  acL-tubuluin  ;  c,  oesophageal  bulb ;  d,  d,  digcstdvo  oan&ls ;  e, 
reproductive  papilla  ;  J",  cummcnct^ment  of  tho  uterus ;  §,  ovary,  with  two 
excretory  dnct*  coming  from  thi-  vitclligene,  or  yelk-forming  glands  ;  A,  A, 
primary  branches  fn>m  the  main  trunk  of  ibe  water-vascular  system  ;  i,  i, 
the  Titelligenes  ;  k%  ^,  testes ;  /,  contractile  vesicle. 

3.  OroDp  of  ova.     Slightly  magnified. 

4.  Three  of   tho  name,  showing  the  npurcula,  segmented  yelka,  and  granular 

contcnta escaping  from  the  lowermOKt  spocimen  (y  l-'>0  dinm.). 
b.  Mass  of  glittering  corpuscle  from   the  interior  of  the  contractile  resicto 
(X  260  diam.). 

Tho  above  figures  are  from  original  sources. — T.  S.  C 
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FLATBB. 


PLATE  HI. 

1.  Scsually  mfitnrci  eramplo  of  Amfihisioma  cwu'cftm,  mag^ifiefi  nhont  12  diiun. 

It  exhibits  the  oral  and  caudal  sackers,  the  iotestinal  coocn  (coloured  blue), 
the  otcrine  canal  (yellow),  the  nerrouM  collar  and  so-callod  cerebral  gan- 
glii),  and,  more  particnlarly,  the  complicated  eij^Htem  of  water  Tcdsele  (red). 
— After  Blnnchard. 

2.  Another  specimen  (x  "l  diam.)  with  the  dorsal  Hnrfaco  exposed. — Blancbanl. 

3.  The  sanio  viewed  laterally. — Ulancihard. 

4.  Part  of  the  female  seriPR  of  reprodiiotire  organa,  iftolat«d  to  sbov  the  connoc- 

tion  of  the  vitelligene  glands  ivith  the  ovary  and  with  tbe  aterns  (x  12 
diam.).  —Altered  from  Dlanchard. 

5.  Male  reproductive  organs  (x  12diam.). — Altered  from  Blant-hard  in  accordance 

with  an  original  dissection. 

6.  Egg  of  an  Amphistomn  taken  from  the  paunch    (rumen)  of  a  zebu,  formerly 

living  in  the  Zoological  Society's  Menagerie,  Regent's  Park  (x  about  80 
diam.). — Original. 

7.  Seminal  corpuscles  from  the  testis  (highly  magniHed). — AlYer  Blanehard. 

PLATE  IV. 

1  and  2.  Two  examples  of  Oxyuru  eurvula  from  the  large  inteatine  of  tbe  horse. 
Females.     Natural  size. 

3.  Section  of  the  anterior  part  of  tbe  body  of  one  of  the  above,  showing  the  fine 

transverse  rings  and  conical  form  of  the  head.     Slightly  mngniSod. 

4.  AjQOthor  view  of  part  of  the  head,  showjag  the  oral  apertun.*.  the  trauKverse 

strite,  and,  more  particularly,  tlio  claHtic  denticles  {koufip''g  ticpoiUon  cirrhes 
JUfttanis  of  Dujardiu)  projecting  from  the  phaiyns  (x  GO  diam.). 

5.  An  egg  taken  fruni  the  umallcr  of  tbe  two  worms.     Highly  magnified. 

(!.  Vegetable  debris  fKim  the  intestine  canal  of  one  of  these  Oxyures  ;  it,  haircon- 
Btricted  at  the  base;  b,  elongated  epidermic  coll;  c,  oval  i>arenchymatonB 
cell ;  li,  fl,  simple  unicellular  hairs  ;  /*,  fringed  cpidoruiic  cellular  tisane;  y, 
spiral  fibre.     Highly  magnified. 
These  figures  are  copied  from  drawings  executed  by  Mr.  Busk. 


PLATK  V. 

1.  Two  examples  of  the  whipworm  (TrK-AowyAa/u*  affinU,  Itndolphi)  from  the 

ccecum  of  a  young  girufl'c  which  died  in  the  Zoological  Society's  Menagerie, 
Regent's  Park.  Tlic  upper  one  a  female,  tJio  lower  a  male.  Slightly 
enlarged. 

2.  Head  of  the  mole  specimen,  showing  the  spurious  winged  appendages  on  either 

aide  of  the  mouth  (>  about  200  diam.). 

3.  Section  of  the  neck :  o,  longitudinal  band  of  epidermic  cells ;  «',  four  of  the 

same  isolutcd  and  seen  under  an  altereil  focus;  b,  fold  of  the  oasophagns; 
c,  c,  tnuiavcrso  strim;  d,  d^  oval  corpuacloa  (x  230  diam.). 
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no. 
4-.  Enlarged  view  of  tlie  spirally  folded  caudal  extremity  of  the  male  Trichoce- 
phalns. 

5.  Part  of  the  same,  more  highly  magnified,  to  show,  a,  protmsor  mnscle ;  J,  cloaca! 

aperture;  c,  sheath  of  the  penis  or  appendix  copulatonus  (x  110  diam.). 

6.  Exserted  membranous  vulva,  showing   the  vaginal  passage  and  retroverted 

spines  (x  140  diam.). 

7.  Four  unimpregnated  ova  (x  220  diam.). 

8.  Fully  developed  egg  with  a  bisegmented  yelk  and  highly  refracting  nuclei 

(x  180  diam.). 

These  figures  are  original. — T.  S.  C. 

PLATE  VI. 

1.  Head  of  a  male  specimen  of  Protthecosacter  convolvtus  (magnified  60  diam.), 

which  measured  fifteen  lines  in  length.  From  the  lungs  of  the  common 
porpoise.  The  oesophagus  and  upper  part  of  the  intestinal  tube  are  seen 
through  the  integument. 

2.  Caudal  extremity  of  the  same  worm,  showing  the  intromittent  oi^;an  and 

accessory  appendages.     Viewed  frx>m  behind  (x  abont  GO  diam.). 

3.  A  more  highly  magnified  representation  of  the  tail  of  the  male  seen  from  the  so- 

called  ventral  aspect.  It  exliibits  the  great  lateral  membranous  appendages 
in  their  fnlly  expanded  condition,  a  small  pair  succeeding  them,  the  terminal 
lobes  surrounding  (with  their  contained  muscular  organs)  the  cloacal 
orifice,  the  sheath  of  the  penis,  the  double  intromittent  organ,  and  the  lower 
part  of  the  alimentary  canal  (x  220  diam.). 
+.  Protthecosacter  convoUitus.     Female.     Natural  size. 

These  figures  are  from  drawings  by  Mr.  Bask. 

PLATE  VIL 

1 .  Anterior  extremity  of  a  female  example  of  Prostheeosacter  convolutus  (magni- 

fied 60  diam.). 

2.  Caudal  extremity  of  the  same,  showing  numerons  embiyos  in  the  interior 

(x  60  diam.). 

3.  Another  view  of  part  of  the  same,  showing  the  prominent  lateral  vesicle,  the 

uterine  canal,  and  a  young  embryo  in  the  act  of  escaping  per  voffinam 
(X  220  diam.). 

4.  Section  of  the  uterus,  with  contained  ova  in  various  stages  of  development 

(x  220  diam.). 

5.  One  ofthe  free  embryos  isolate  (x  350  diam.). 

These  figures  are  from  drawings  by  Mr.  Bask. 

PLATE  VIII. 

1 .  Section  ofthe  intestinal  tube  of  the  speckled  salamander  (Lissotriton  punctatus), 
laid  open  to  exhibit  the  mode  of  attachment  of  Echinorhynchus  anthnrin  to 
f^e  mucous  surface.     Natural  size. 
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no. 

2.  Male  JCehinorhifwJiu*  anthuru  (  ■  H  diani.). 

3.  A  loou  ovarian  vosicle,  conEAming  frermfi  iit  vihrians  Btaffos  of  development. 

4.  Aseriesof  thegemifi  isolatei) 

5.  Another  loose  ovari&n  voeicle  with  its  germ-oou tents  mther  more  odvunced. 

6.  Antoro-posterior    vu-w   nf  n  fiilljr- developed  egg,  enolosed  in    its    pnmitive 

enrol  opo. 

7.  Another  example  viewed  latprolly. 

8.  Ovum  separated  from  its  prmiitivo  cnvolopo,  showing  the  shell  (chorion),  and 

BuporfluoBs  yelkmass  still  adherent.     (The  lustaix  6ga.  *  300  diam.) 

9.  Seroml  examples  of  £chinorhiffiC'hiu  n»ffu9tattt«  Tram  the  iutestiiioofa  tront. 

Natiinil  size. 

10.  One  of  the  same  («  12  diom.). 

11.  JCehinorhrjnrhuti  ti'ifiulotus,  from  A  BrnoH  trout     Natural  size. 

12.  The  same  (^  12  diam.) 

13.  Two  eggs  of  JF.  noduiotm,  showing  their  peculiar  form  and  circumscribed  yelk 

contento  (^  1000  diom.). 
Pignres  1  to  8  inclasivc  are  from  original  soarcea  (T.  S.  C),  the  remainder 
from  drawings  by  Mr.  Bnsk. 

PLATE  IX 

1.  Cvst  from  beneath  the  peritoneal  sur^e  of  the  intestine  ofa  hnddock.     (Natu- 

ral size.) 

2.  The  same  raptured  (>  4  diam.). 

8.  Scolex  of  a  Tetrarh^urhw  escaped  from  the  ruptured  cyst,  and  showing  the 

invagiuatod  head  and  body  («  4  diam.). 
4.  The  same,  with  the  hiiad  and  body  drawn  out      Natural  size. 

6.  Part  of  the  scolex,  exhibiting  tour  narrow  phyiloid  bothria,  the  body  part  of  the 

so-called  caudal  vesieic,  and,  more  particularly,  the  four  armed  pruboscides, 
two  uf  which  arc  partially  prolrnded  {"  20  diam.). 
(>.  One  of  the  calcareous  particles  from  the  caudal  vesicle  (x  200  diom.). 

7.  Seotion    of   a   proboscis,  showing  the    peculiar    arraogcmout   of   the  hooka 

and  hooklotfi.  The  figure  marked  e  represeitlx  a  ^ctiqh  of  delicate  anasto- 
mosing canals  seen  boneatli  the  lutcgumeut  at  the  lower  jmrt  of  tlie  body  in 
front  of  the  caudal  vesiclo. 

ThpKo  fiinire«  bth  original. — T.  S.  0. 


PLATE  X. 

1.  Outline  of  the  dissection  of  a  young  sun-fish  (Orikagommt  mo/a),  showing 

several  Teirarhynchi  lodged  within  cysts  imbedded  in  the  retractor  muscles 
of  the  anal  fm.     Hoduced  to  one-sixth  of  the  natural  size. 

2.  The  so-called  head,  neck,  subcervicol  enlargement,  and  npper  part  of  the  body 

of  Ttirarhynchus  rrpiang  inclosed  in  its  transparent  sheath.       Enlarged  one- 
tbird. 
.1.  Anterior  fourth  of  the  body  of  the  some  removed  from  its  investing  capsule- 
Natural  siw). 
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tta. 
4.  A  few  articalatious  or  sexually  immuturo  proglottides  from  the  lower  pai-t  of 

the  body.     Natand  size. 
h.  Ouc  of  tbe  olab-sbupe<l  probuscides  isolated  (y  SOdiamJ. 
r».  Diagramof  one  ol' tbe  smullor  book-circles  (vtWdiam.). 

7.  Onoof  the  large  books  ("  2<J<>dintQ.) 

8.  One  of  tbo  ftmall  books  (^  200diam.). 

0.  Head  of  Tetrarhynchm  repiam  viewed  from  above  (y  8  diam.). 

TboHo  figuroa  are  original. — T.  S.  C. 

PLATE  XI. 

1.  A  itialnre  apocinioii  of  Faecivla  h^atiea  seen   from  tbe  ventral  aapoot   (>  0 

diam.).     After  Blanckard. 

2.  Diagram  representing  the  digestive syatem  (y^  2  diam.).     Original. 

3.  Diagram  of  tlie  water-vascular  systein  (*  2  diam.).     Original. 

4.  Outline  of  the  Bo-called  conibral  gan^a,   commisBtii-id   baud,  lateral  gaogUft, 

and  brancliing  filamentj<.     Altered  from  Bhuchard. 

6.  Diagramatic  reproeentatdon  of  a  few  nf  the  cutaneoos  spiues  (highly  mogaiScd). 

Original. 
G.  Upper  part  of  the  male  reproductive  apparatus.     Altered  from  Kiicbonmoister. 

7.  E^  of  Rtgeiola  hfipalu-Ot  showing    the    Ho-ualled  raalherry  stage   of  yolk- 

segmentation.     Original. 

PLATE  XH. 

1.  Head,  neck,  and  tipper  joints  of  Tania  milium.     Rednccd  from  Blanohard. 

2.  One  of  the  lower  or  seiually-matTire  joints  of  the  same,  Bhowing  the  waler- 

vaecnlar  canals  and  tbe  branchtMl  uterine  oi-gan  distended  with  ova.     Alter 
Blanchard. 
'•i.  Two  eggs  ;  one  of  them  containingasix-hooked  embryo.     Original, 
4.  An  egg  invested  by  its  primitivu'  yelk-aao,  tlie  superflnons  granular  yolk-masa 

is  also  shown.     Original- 
6 — 10.  Six  dissections,  showing  tbe  so-eidled  O^gtieercH*  cefluloaa  jn  varions  stagc« 
ofdevelopment.     Reduced  from  Leuckart. 
1 1.  A  fully-developed  Cyntteercmi  cdlulvttce,  taken  frwm  t■r(^8b  pork.     (Natural  ftiae.) 

From  a  figure  by  the  late  Profeasur  Smith,  of  Cork, 
li  OyHticercuH  from  aalred  pork.     After  Smith. 
IS.  The  same  (as  Fig.  II  j.  .  0  diam      Smith. 

14.  Head  and  body  withdrawn  from  tlie  caudal  vosicle.     Smith. 

15.  One  of  the  cephalic  hooka  (<  40>>  diam.}.     Smitli. 

16.  Agrottpof  the  so-called  calcareous  particles  (=^  *' assimilating  oellulctt,"  Smith) 

from  A  CysUcorcuR  takou  from  salted  pork  (  x  G20  diam.).     Smitli. 

PLATE  Xin. 

L.  Jmrenile  hydatid,  about  six  weeks  old  (^i  00  diam.).     From  a  specimen  reared 
by  Leuckart)  and  now  in  the  Author's  collection.    Original. 
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no. 

2.  Portion  of  a  large  hydatid  fmm  Ji  cynt  in    the  humau  liver.     Part  of  a  speci* 

men  i»reaor\-cd  in  tliH  MidtUesex  Hospital  Museam.  Dr.  Mtirtihison's  oaac 
Coloarod  natorally  hy  bile.     Original. 

3.  Similar  portion  of  nncther  hnninti  hydatid,  artitirially  colonreH  with  mag«nt«. 

Dr.  Greenhow'a  com.  Speoimen  preserved  in  the  (»ame  museum. 
Ong'inal. 

4.  Scolex,  or  one  of  the  Echtnof^occnfi  heMln,  Rhowing,  more  particularly,  thet  liookd, 

auckera,  and  calcareous  particles.  From  a  zebra  (,  about  -lOO  diam.). 
After  Haxley. 

6.  Two  of  the  hookf*  separated  ;  one  seen  in  profile,  the  other  in  trout     Huxloy. 

t>.  An  entire  fiexnally  mature  Taenia-  eehinoco^-cus,  showing  the  head,  with  rostol- 
lom  and  Huckdrs,  and  the  tbrco  saccooding  segments,  the  last  of  which 
contains  the  ova  and  other  reproductive  elements.  Tho  water- vascular 
system  is  likewise  displayed.  Outlined,  with  the  aid  of  o  coaH-ra,  from  a 
specimen  prepared  by  Louckftrt,  and  now  proservod  in  tho  Author's  collec- 
tion.    (Magnified  30  diam.)     Original. 

PIjATK  XIV. 

1.  A  detached  and  flattened  Schinococcns  hrood*cap«nle,  xhowing  the  scolices 

iu  variou.s  stages  of  development,  and  their  attachment,  tn  ttt3.  Taken 
from  an  hydatid  found  iu  the  pi^'.^Duak. 

2.  An  imperfectly  developed  scolox,  from  the  same. — Husk. 

3.  One  of   tho   srniillor  hydatids,  or  so-called  daughter  vesicles  in   process  of 

degeueration.  The  partially  disintegrated  acolices  and  sepamtcd  hooks 
•re  seen  in  the  interior.— Bnak. 

PLATE  XV. 

1 .  Qroup  of  Echinococci  attached  by  their  pedicles  to  a  portion  of  tho  collapsed 
wall  of  n  lin^od-capsule ;  all  the  heads  and  cephalic  hooks  remaining 
inverted.     Krom  tlio  hydatid  of  a  shi^ep. — Bosk. 

2 — 7.  Six  scoliccs  in  various  stages,  separated  from  an  hydatid  ocoapying  the 
human  liver.  They  tl<>atcd  tonsoly  iu  a  bright  yellow -uolourod  tluid,  dis- 
tending tVe  maternal  oyst — Bnsk. 

PLATK  XVI. 


I    A  lull-grown  male  specimen  ol  v!«mi-i>  lambrtcoid^t  \  showing,  ett|>ocially,  the 
prominent  mouth  and  double  spiculom.    Natural  sixe. 

2.  Ui-od  of  the  same,  exhibiting  the  form  and  position  of  the  separate  lobes  of 

the  lip  («  IQ  diaio.) 

3.  Toil  of  the  male  (x  10  diam.). 

4.  Tail  of  the  female  (^  10  lUam.). 
h.  Vas  defuronB,  seminal  reservoir,  and  pouch  fertile  spicules. 

from  a  disscsction. 
G.  Uterus,  uterine  horns,  and  commcnoemcut  of  the  oviducts. 
The  above  figures  are  original. — -T.  S.  C. 


Slightly  enlarged 
Slightly  onUi^cd. 
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PLATE  XVn. 
na. 

1.  Nncleatfltl  germs  fromlhecoDcal  extremity  of  the  ovariau  tube  of  ^lw:ari«fli^«/aT. 

2.  Pednii<Tiila.tod  ova  at  au  t-arly  stage  of  duveloptntuit. 

;{.  Two  Kimilar  ova  of  a  trmiiguJui-  form  and  further  advanued. 

4.  TTnimprtignatcd  ovum  still  fiirtbtr  developed. 

h.  Ovum  "  daring  feriUizatiou,  whose  ritellmi  is  macli  broken  up  by  the  Rper- 

malic  partick'S." 
6 — 17.   Improguated  eggs  in  701*1000  atagos  of  dovolupmont  during  the  procoRS  of 
yel  k- Hegmcutat  ioQ. 
IB — 24.  Similar  tterioit,  showing  the  finely  gnuiolar   yt^lk  gradnallr   tlerelnping 
itself  ioto  averraiform  embi^o. 
The  above  figures  are  from  Nelson  ;  being  the  same  a«  those  selected  by  I'rof. 
J.  Hnghes  Bennett  to  illustrate  his  first  Lecture  "  On  Molecular  Physiology,"  etc., 
published  in  the  "  Lancet,"  for  Jan.  3rd,  1868.     Figs.  1— H  are  X  330  diam. ;  the 
remainder  ^  220diaiii. 


PLATE  XVm. 

1.  Head  of  Oryuria  termicttiari*,  showing  the  exserted  triiohttlar  lip,  the  com- 

meaccment  of  the  pharynx,  the  trausverse  lines,  and,  more  particularly,  the 
lateral  wingt'd- appendages  (X  220  diam,). 

2.  Head,  neck,  and  uppurparl  of  thi-  body  of  the  same,  exhibitiiig  the  retracted 

mouth,  tiie  lateral  alie,  the  transverse  markiugs  of  the  intogomcnt,  and, 
more  especially  the  pharynx,  cesopbagus,  and  upper  part  of  the  intestinal 
canal  (x  220  diam.)- 

3.  Section  of  the  body  of  the  same,  showing  ova  within  the  uterine  canal,  and 
the  mode  of  termination  of  the  vaginal  pasaage  (x  110  diam.). 

These  dgnres  are  from  drawinga  by  Mr.  Bosk. 


PLATE  XIX. 


1.  A  fenuile  Oxyurig  termicularu,  displaying  the  normal  position  of  the  digestive 
aud  reproductive  organs,  and  the  paints  at  which  their  several  outlets 
terminate  (/<  20  diem.). 

2.  Oral  uxtrvmity  of  the  same,  showing  the  partly  protruded  lips,  the  lateral  al», 

and  pharyngeal  musclea  (x  450  diam.). 

3.  Section  fn)m  the  lower  part  of  the  body,  exhibiting  the  mode  of  termination  of 

tbe  intestinal  canal,  and,  more  particularly,  numerous  ova  lodged  within,  in 
the  folded  extremity  of  one  of  the  uterine  horns  (x  220  diam.). 

4.  Four  ova;  a,  showing  the  commencement  of  the  embryonic  formation,  and 

h,   e,  rf,   the  completed    tadpole-fihRjied  embryo  in  their  interior  ('  450 
diam.). — Original. 

Figs,  t  to  3,  inclmdve,  are  from  drawings  by  Mr.  Busk. 
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PLATE  XX. 

rtti. 

I .  A.  i'umalu  uxampio  of  Draeuneuhis  medinetms  of  the  natural  size. 

'J.  Caudal  extremity  of  the  same  ;  considerably  magnified. 

;f  Enlarged  view  of  the  head,  showing  its  truncate  form  and  the  position  of  the 

(Ninidiatantly  situated  cephalic  papilla ;  magnified. 
'i.  View  representing  the  field  of  the  microscope  with  numerous  embryos  in  focus. 

Drawn  with  the  aid  of  a  camera  (x  00  diam.). 
!>.  One  of  the  embryos  naturally  coiled  upon  itself  (x  500  diam.). 
The  above  figures  are  original. — T.  S.  C. 

PLATE  XXI. 

1.  A  mule  uxaju]>lu  uf  Fentattoiiia  tamioideit.     Natural  size. 

2.  A  female  Hpocimen  of  the  same  worm.     Natural  size. 

!I.   UpiMjr  fourth  of  the  body  of  the  so-called  Pentcutoina  denticulatum,  ahoyring 

the  mouth,  cephalic  claws,  integumentary  spines,  stigmata,  and  internal 

glandular  (larcncliynia  (x  GO  diam.). 
i.   Oiii'  of  tilt)  claws   isolated;    a,    muvoablo    hook;    &,  tubular  portion   of  the 

mtpMulo ;  e,  longitudinal  groove  ;  d,  hood ;  l',  the  three-cornered  point-cover ; 

/,  extuiiMor,  and  y,  retractor  muHtiles  of  the  hook  (x  100  diam.). 
II.   Diagmm  of  a  portion  of  integument  (with  the  spaces  between  the  rows  of 

hookH  shortened)  ;  a,  ri])inoB  ;  h,  stigmata  (x  250  diam.). 
ft.   Paniiicliynuitoufi  glandular  oollulcH  (x  220  diam.). 
7.  Kgg  of  I'r.ntiufQMtt  i/tmioidfn,  witb  its  contained  embryo. — Lenckart. 
H,   Kmbryo  of  tlie  same  after  its  oscapo  from  the  egg. — Leuckart. 
KigH.  1  to  <>,  inclusive,  are  original. — T.  S.  C. 


ERRATA. 


Is  tlie  first  sheet  of  this  work,  the  Bcholar  will  readily  notice  the  omiaaiun  of  several 
Greek  accents,  as,  for  example,  at  page  1,  in  the  words  cXjmv9«5>  Xoyos,  and 
(VTK,  ^uov,  Xoyos,  fur  which  read,  i\fi.iv6«%,  Aoyos,  and  cvros,  ^(i>ov,  Xayoi.  Similar 
umigaiuim  occar  at  pages  6  and  7.  I  believe  the  it  in  Kuchenineist«;r  is  at  least 
once  printed  without  its  proper  vuwel  indication,  whilst  (at  page  11)  an  accent 
has  erroneously  been  allowed  to  stand  over  the  last  syllable  iu  the  mime  Rathke. 
A  more  unfortunate  typogi-aphical  error  occurs  at  the  lower  part  of  Platen  No.  vi. 
and  vii.,  where  the  generic  word  Proathecosacter  is  wrongly  printed  Prosthecosacta. 

T.  s.  (;. 


PART   I. 


SYSTEMATIC   HELMINTHOLOGY ; 

on    A  GBNEKAL  ACCOUNT    OP    THE     HABITS,    STRUCTUKE,  DEVELOPMENT, 

AFFINITIES,  DI8TEIBUTI0N  AND   CLASSIFICATION  OF  THE 

ENTOZOA  AND  THEIR  ALLIES. 


ENTOZOA. 


CHAPTER  I. 

HELMINTHA. 

Nature  and  extent  of  the  aubject— Leading  terms  employed — The  Entozoa  constitute 
a  peculiar  fauna — Their  distribution  throughout  time  and  space — Not  yet  found 
in  a  fossil  state — Classification  of  the  Helminths — A  new  sub-class  proposed — 
The  Turbellarians — Characters  of  the  Planaridffl — Genera — The  Nemertid»,  or 
ribbon  worms — Their  structure  and  habits — Genera — Concluding  argument  in 
favotu*  of  associating  the  Turbellarians  with  the  Helminths  in  the  manner  here 
proposed. 

Of  late  years  no  department  of  Natural  History  science  has 
attracted  more  attention  than  that  of  the  study  of  internal 
parasites,  and  it  may  also  be  affirmed  that  no  separate  branch  of 
biological  inquiry  has  in  recent  times  advanced  more  rapidly. 

The  study  of  the  internal  parasites  of  man  and  animals  is  one 
of  boundless  extent,  and  from  the  multiplicity  and  variety  of  crea- 
tures thus  found  associated  by  one  common  habit  of  life,  zoologists 
have  deemed  it  not  only  advantageous,  but  even  absolutely 
necessary  to  consider  them  collectively  in'  the  lights  as  it  were,  of 
a  separate  science.  To  this  science  the  appropriate  title  of 
Helminthology  (e\fiiv$€<; — Xoto?)  has  been  given ;  but  the  term  EntO' 
zoology  (0^9 — ^<aov — X^to?)  is  nearly  equivalent,  and  may  be 
conveniently  substituted  when  occasion  offers. 

Helminthological  science  makes  us  acquainted  with  the  forms, 
habits,  structure,  development,  distribution,  and  classification  of  a 
multitude  of  evertebrated  organisms  which  take  up  their  abode,  at 
one  or  more  periods  of  their  lifetime,  in  the  bodies  of  man  and 
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animals.  To  this  rule  there  are  a  few  exct>ption8,  and  in  some 
instances  the  helminths  remain  parasitic  externally,  so  that,  in  one 
sense,  they  become  ectozoa  rather  than  eiitozoa.  Of  this  kind  the 
genera  Oyrodacfyliis,  Diploi:oon^  and  Tridom^  aflbrd  characteristic 
examples. 

I  have  already  hinted  that  the  etitozoa  or  helminths  display  a 
considerable  variety  of  character.  So  mvicli,  indeed,  is  this  the  case 
that  many  naturalists  protest  against  the  common  habit  of  placing 
all  the  internal  parasites  in  a  separate  class.  Doubtless  tliere  are 
legitimate  grounds  for  this  protest ;  but,  after  a  prolonged  exami- 
nation of  the  question,  I  have  satisfied  myself  that  the  method  of 
I'etaining  the  entozoa  as  a  distinct  group  is  fraught  with  advantages 
more  than  counterbalancing  the  apparent  orthodoxy  which  a  nither 
more  exact  and  systematic  treatment  of  the  subject  might  involve. 

The  happiest,  and  perliaps  after  all,  the  most  tndy  philosophic 
way  of  studying  the  entozoa  is  to  regard  thera  as  a  peculiar /awno, 
destined  to  occupy  an  equally  peculiar  territory.  Tliat  territory  is 
the  widespreati  domain  of  the  interior  of  the  bodies  of  man  and 
animals.  Each  animal  or  "  host "  may  he  regarded  as  a  continent, 
and  each  part  or  viscns  of  his  body  may  be  noted  as  a  district. 
Each  district  ha.s  its  special  attractions  for  jmrticular  parasitic 
forms  ;  yet,  at  the  same  time,  neitlier  the  district  nor  the  continent 
are  suitable  locaHties  as  a  permanent  restuig-place  for  the  invader. 
None  of  the  internal  parasites  '*  continue  in  one  stay  ;*'  all  liave  a 
tendency  to  roam;  migration  is  the  very  soul  of  their  prosperity  ; 
change  of  residence  the  sine  qiul  non  of  their  existence,  whilst  a 
blockade  in  the  interior,  prolonged  beyond  the  proper  period,  ter- 
minates only  in  crctification  and  death. 

The  above-mentioned  phenomena  will  scarcely  fail  to  suggest, 
also,  several  peculiarities  respecting  the  distribution  of  these 
creatures;  for  it  is  obv-ious  that  their  disposition  throughout 
ttpar.c  will  be  co-extensive  with  the  geographical  range  of  the 
'*  hosts"  in  which  they  dwell,  and  it  therefore  probably  Ibllows 
that  they  must  also  acquire  a  corresponding  distinbution  in  limeu 
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Their  bathymetric  ])ositioii  or  (listnbutirin  in  lieiglifc  and  depth  in 
relation  to  our  planet,  will  lilcewise  accord  with  that  of  the 
infested  animals ;  so  that,  in  short,  the  length,  breadth,  and 
area  of  their  geological  and  geographical  range  will  be  identical 
with  tliat  of  the  vertebrate  groups  whose  individual  bodies  they 
inhabit. 

The  truth  of  this  general  proposition,  taken  merely  as  an 
hypothesis,  can  scarcely  be  assailed  ;  yet,  I  liave  not  omitteil 
to  seek  diligently  for  practical  evidence  of  the  existence  of  internal 
parasites  in  ancient  times.  This  I  liave  done  by  scraping  down 
portions  of  fossil  excrement,  submitting  the  same  to  microscopic 
observation,  iu  the  hope  of  stinnbltng  upon  a  parasite's  hook  or 
Hpine.  Of  course  a  search  of  this  kind  could  scarcely  bo  ex- 
pected to  prove  effective,  because  the  delicate  structure  of  the 
eutozoa,  the  minuteness  of  their  bulk,  and,  more  particularly,  the 
extreme  rarity  of  their  being  mixed  with  the  eliminated  contents  of 
the  alimentar}'  canal,  at  once  suggest  almost  insuperable  barriers 
in  the  way  of  success.  I  do  not  yet  dospair,  however,  of 
recording  ocular  proof  of  the  occurrence  of  entozoa  iu  the 
secondary  and  tertiaiy  epochs. 

For  the  reasons  already  stated,  it  is  not  my  intention  to  break 
up  the  helminths  into  separate  animal  groups,  but  to  retain  them 
as  a  single  class,  forming  the  lowermost  section  of  the  articulate 
division  of  the  animal  kingiloin.  Certainly  the  majority  of  the 
helminths  conform  to  the  annuloae  type,  and  I  cannot  but  regard 
tliose  views  as  fanciful  whieli  woidd  place  the  Oestodes  among 
the  Badiaria ;  especially,  since  this  idea  is  based  chiefly  on  the 
radiateil  cliaracter  of  the  so-called  tapowonn  head.  At  all  events, 
every  attempt  to  cUstribute  the  entozoa  amongst  the  different 
invertebrate  gi'oups  U:>  which  they  are  supposed  to  be  most 
closely  allied,  has  hitherto  been  attended  with  endless  confusion  ; 
therefore,  in  the  pi-esent  state  of  our  knowledge,  it  is  nuinifestly 
prudent  to  continue  the  method  actually  thrust  upon  us  by 
experience.     In  this  view  I  ofl'cr  the  following  scheme  of  classifi- 


In  this  schomo  it  will  be  noticed  that  I  have  not  hesitated,  on 
the  one  hand,  to  place  the  Turbellaria  amongst  the  solid  or  paren- 
chymatous helminths  (derdmiit}ui,  Owen;  arcpea — c\uv0ef:) ;  whilst, 
on  the  other  hand,  I  have  formed  a  new  sub-class  for  those  hel- 
minthic which  are  not  provldtHi  with  an  intestinal  canal  {anenlerel- 
■mitUha  ;  a — eintpov — eXfLcuOe^).*  The  hoUow  or  cavitary  group  stands 
as  before  {ccelelmintliat  Owen;  koiKv — eXftti/flev).  In  regard  to  the 
first  change  hero  proposed,  I  may  remark  that  the  Turbellaria  come 
nearer  to  the  Trcmatoda  than  they  do  to  the  suctorial  anneUds ; 
which  latter,  be  it  remembered,  are  fm-nished  with  a  complete 
intestinal  tube  and  anus,  and,  moreover,  their  characters,  by  the 
intervention  of  the  planariaj,  are  too  closely  linked  on  to  the  Tre- 
maioda  to  permit  of  their  beings  elevated  by  themselves  into  a 
aoparato  class.  Von  Siebold,  liowevcr,  has  donetliis,  in  my  opinion, 
on  insufficient  gi-ouads ;  but  it  is  not  unlikely  that  he  would,  in 
opposition  to  the  views  here  advanced,  urge  the  impropriety  of 
calling  the  Tm-bollaria  true  helminths.  In  reply,  I  should  be  ready 
to  admit  tiiat  the  Turbellaria  are  not  helminths  in  the  same  sense  as 
the  entozoa,  (jrojjerly  so  called,  but  by  impartin*^  to  the  term  hel- 
minth a  wider  signiiication   than   tliat  to  whicli  it  was  restricted 


*  Since  tlio  aliovc  wan  vrittsn,  Frof.  Leuckart  (on  showing  liim  tbo  M.S.)  dre*r 
iny  attention  to  the  rirrumstiuicp  that  lie  had  Bomo  ycura  lii«?k  emidovod  the  term 
AiteaUsntta  to  iiicliido  the  Arantkorephala  luid  i'ettoda.  Ho  reforrfd  me  to  Ciuniit 
{Sgglen  der  Thieritchea  Mvrjtkologie,  n.  -il7|,  wbcru  I  fiud  Ibo  Ivrm  in  queiitjim 
iii!oiiled.-T.  S.  C. 
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boih  by  Aristotle  and  Hippocrates — for  they  employed  it, 
technically,  ns  equivalent  to  the  intestinal  worms — we  come  to  a 
fairer  interpretation  of  the  original  Greek  root  («X«a))  from  which 
the  noun  itself  {tXfut^)  is  derived.  At  the  same  time,  we  legiti- 
mately pennit  gre-ator  scope  to  the  class-title,  at  once  simplifying 
tlie  scheme  of  classification  without,  disturbing  the  recognized 
affinities  of  its  subdivisions. 

In  regard  to  the  proposal  of  a  new  eub-claas,  this  I  conceive 
to  be  a  still  more  important  desideratum ;  for,  not  a  few  zoologists 
still  cling  to  the  very  erroneous  notion  that  the  Cestoda  and 
Acanthocephala  are  fiimishod  with  a  digestive  apparatus,  whereas, 
hotli  these  orders  together  constitute  a  group  of  entozoa  quite 
distinct  from  the  Sterelmintha  and  Ccelelmintha.  Neither  the  thorn- 
headed  worms  nor  the  tape-worms  are  supplied  with  any  mouth 
or  intestine,  but  their  nourishment  is  obt^ned  by  a  vicarious 
process  of  imljibition  through  the  general  surface  of  the  body. 

Having  thus  offered  a  simple  and,  I  trust,  a  usefrd  scheme 
of  classification,  and  having  briefly  explained  my  reasons  for 
its  adoption,  I  proceed,  without  further  prelude,  to  take  up  the 
various  groups  aA  they  occur  in  the  scheme,  commencing  with  the 
first  order,  namely,  the  Tiu-boUaria,  which  may  be  arranged  as 
follows : — 


TURBKI-UBIA 


Planariila  (Family  L) 
NameriiJtf  (Family  TI.) 


The  Tiu-bellarians  wore  first  collected  into  a  single  group  by 
the  distinguished  naturalist  Ehrenberg,  who  recognized  tlie  pre- 
sence of  vibratile  cilia  over  the  entire  surface  of  their  bodies.  This 
important  character  was  found  to  be  common  to  all  the  members 
of  the  group,  and  in  consequence  of  the  peculiar  rotatory  motion 
communicated  to  the  water  whilst  the  animals  were  in  the  act  of 
swimming,  the  ordinal  title  in  question  was  imparted  to  them. 
Different  ^Titers  have  since  employed  the  term  Turlwllaria  in  a 
more  or  less  restricted  sense,  as  compared  with  tlie  original  value 
imjrarted  to  it  by   Khrenljerg;    but,  on  the  whole,  the  modifica- 
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iion«  ndoptctl  hy  Oerst^Hl  of  Copenhagen  may  be  re^nled  as  the 
iiioHt  witiHfiictorv. 

In  oommon  with  the  Trematoda,  the  Turhelliirians  have  thdr 
iMxlieii  cnmj)O80(l  of  soft  ])arenchyinatoii5  tissue,  and  in  this  loose 
"uhMlaiKH.'  the  various  speciali7,ed  organs  are  lodged  without  the 
iiili*rv(<i)tion  of  any  perivisceral  cavity.  Some  of  the  animals  Irnve 
»  Miil.t4nuHl  form,  otiiers  are  cylindrical,  whilst  a  third  kind  arc 
'■''tiuirkalily  attenuated,  and  more  or  less  barred  by  transverse 
''"K»'«  which  form,  as  it  were,  a  series  of  spurious  joints  or  articu- 
Ittlionis.  Tho  mouth  and  digestive  apparatus  are  well  developed, 
"lit  there  ig  no  certjiin  evidence  as  to  the  existence  of  an  anus  in 
""y  of  the  Hpeciett. 

l*l*i}iand(v. — The  resemWanco  of  the   individual   members  of 

Ihm  family  to  the  common  liver  fluke  is  very  striking,  not  only  in 

^J;hn  matter  of  external   form  and  asjiect  but  also  as   regards  the 

^■urdnrrnation  of  the  intestiual  system,  which  is  essentially  dendritic 

^VT  mtdl.irumose.     In   the  group  termed  Dendrococlians  hy  Oersted, 

^BPm  have  a  sniuoth,  tliit,   inarticulate   hody,  and  a  capacious  mouth, 

^vhich  \a  situatod  on  the  ventral  aR|K?ct,  leading  tn  a  large  stomach, 

the  latt4^«r  giving  off  a   series  of  regularly  branching  ccDca.     The 

HpiTVoua  Hyst^'iii   is  well  develo|)ed,  the  two  cerebral  ganglia  trans- 

^Biitting  filaments  to  the  oyos  or  ocoUi,  which  in  some  of  the  species 

^Tire  very  nuniorous  (/Vf/mrWn,  FiixUdocetos)^  whilst  in  others  there 

awi  hut  I  wo  {Mr»(\Hiinua).    The  mule  and  female  reproductive  organs 

are  conHpicutnis,  us  obtains  in  the  hermaphroditic  trematodes,  the 

pirlletH  of  these  organs  being  generally  separate  and  distinct.     A 

itter-VKMCidar  sysletn   haa  U'en    described  by  several    observers 

(Hieliolil,   Khii'ulHTg),  but   its  existence  has  been  either  doubted 

^br  altogether  denied  by  otlu^rs. 

H      Till'  power  of  reproduction   in   the  Planariana  is  very  striking, 
^)ut  their  mode*  of  devolojnneni  is  as  yet  only  very  partially  xmder- 

tind.     Heside  the  ordinary  mode  of  sexual  increase,  some  species 
upngate  by  niiturul  lission,  ami   in  this  latter  method  almost  any 
igment  of  the  body  seems  rnpahlf.  on  being  cast  off,  of  realizing 
t 
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an  independent  existence.  Sir  John  Graham  Dalyell  saw  one 
individual  (Plarux.rm>  nigra)  voluntarily  decapitate  itself,  and  by 
artificial  experiment  he  has  also  shown  that  '*  innumerable  Bections 
of  the  body*'  in  this  8|>ecies  are  all  capable  of  becoming  '*  complete 
and  perfect  animals."  Other  observers,  such  as  0ug6R  and  J.  R. 
Johnson,  have  obtained  similar  results.  As  rej^ards  their  develop- 
ment fi'om  the  egg  much  remains  to  be  done,  but  Agassiz  states 
that  the  infiisorial  genera  Kolpoda  and  Paramecium  are  only 
embryos  of  Planaria.  According  to  Von  Siebold,  the  eggs  are 
multiple  (as  occurs  in  certain  tapeworms — TiEuia  imrumerina  for 
example),  and  develop  several  embryos  simultaneously.  These 
embryos  subsequently  become  clothed  with  cilia,  and  without  any 
alternation  of  generation  ultimately  acquire  the  form  and  structure 
of  their  adult  progenitors. 

As  above  indieat^Kl,  all  the  tnie  Planarians  {Dendrocmla)  display 
a  branched  digestive  tube,  but  a  second  group  of  the  family  {RJiah- 
doro'Ja)  have  a  simple  intestine,  combined  with  a  closer  union  of 
the  male  and  female  reproductive  organs,  except  in  one  genus 
(DinophiUts)  whore  the  sexes  are  altogether  sepaiate.  In  other 
words,  the  sexual  systems  are  so  united  that  they  present  only  a 
single  outlet,  aa  may  be  seen,  for  example,  in  the  well-known  genus 
Memstonuxy  which  may  be  taken  as  a  type  of  the  rhabdocoelian 
group.  The  diflFerent  species  of  this  genu.s  vary  from  three  or  four 
Unes  to  about  three  quarters  of  an  inch  in  length,  and,  according  to 
the  observations  of  Focke,  they  are  capable  of  throwing  themselves 
into  an  endless  variety  of  forms,  occasionally  folding  their  lateral 
borders  in  such  a  manner  that  the  body  becomes  doubled,  as  it 
were,  somewhat  after  the  fashion  of  the  Siamese  twins.  * 

Oenera. — Dendroccehau  group.— PimmrMy  0.  F.  Mueller  (in 
part),  Ehrenberg ;  Monocelifit  Bhrenberg,  Oersted ;  Pohjcelis, 
Ehrenberg ;  =  Proatkiostomuni,  Quatrefages  ;  Tnceils,  Ehrenberg ; 
PJanocera^  Mertens ;  Leptophnn^  Ehrenberg;  Eiirylepfa,  Mertens; 

•  On  Planaria  BhraAtrffii.  in  the  "  Ann.des  iVitner  Museum»"  for  183(1.  Tol.  i.,  p.  195. 
Bee  ftlBit  OHknr  HchmifU's  niBmoir  "  Die  Rhabdoe*tlen  Stnutettruntier"  in  tlie  Vicvina 
Arailomy's  TrmiuBrtionit,  1858. 
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ProrcroRf  QuatrePages  ;  f'ha^ocafa,  Leidy ;  ?  DiplanaTia,  uarwin ; 
Po/ycWiij*, Blanchard ;  Tiphlolepfa,  Oersted;  Centrostovia,  Oiesing; 
Proitlirostomaj  Qiiatreiages ;  Teloisiovm,  Oersted ;  Cepkalolept/i^ 
Diesing  ;  TJiysavozoorit  Grubo ;  =  E(tli<ioeeros,  Quatrefages;  Sly- 
lochnsy  Ehrenberg ;  PUnocefraf  Oersted. 

Rhabdocoeliaii  group. —  TurheUa,  Hemprich  and  Ehrenberg ; 
^  ?  DUtiijmitf  Hemprich  and  Ehrenberg ;  ^  ?  ValydUa^  l*1eming; 
=  Amiba,  Pupella^  and  llaphmxeUa,  Bary  i  ^Proteus,  MfJler; 
Mesoatomaj  Dugcs  (in  part);  =^  Ckonostoma,  Schmarda;  /*/«?/- 
aria,  Fabricius ;  Derostoma ^  Oersted  ;  Catenuliii  Diigfes ;  Stron- 
gylosloma.  Oersted;  Tyiihlomicfosfinmt,  Diesing;  Macro»loma^ 
Oersted ;  Spirodytuft^  Schmidt ;  Microstoma.,  Oersted  ;  DinophUus, 
Schmidt;  Pro»tmna,  Oersted;  =  Oyrator^  Ehrenberg;  Vortex^ 
Elireiiberg ;  ?  PronhviHt  Leidy ;  ?  ProstomOy  Dugfe  and  Diosing ; 
OpisfoiuUt  Sclimidt;  Hypostanuit  Schmidt;  Anotocetis,  Diesing; 
Stenostomti,  Schmidt;  Sehizod(y7rw.,  Schmidt;  Typlwlana,  Ehren- 
berg ;  Canvoluta,  Oersted ;  MonotuH,  Diesing ;  ^  M^^s^pharyna., 
Schmarda;  ==  MimoHoma^  Sclmltz ;  ProporuSt  Schmidt;  Diolls, 
Schmarda  ;  VoHireros,  Schmidt ;  Plagioaioma,  Schmidt ;  Spvro- 
clyt»^j  Schuiidt ;  Triffonostoma ,  Schmidt ;  Ortkostarna,  Sclimidt; 
Cei'uloiijiy  Diesing ;  =^  Srkizojrrurti^  Schmidt ;  Nun^,  Schmidt ; 
?  Chioraima^  KolUker;?  P'tseidony  Girard  ;  ?  Scotia ^  Louckart; 
Caiestkia,  Leidy ;  MegaMovia,  Schmarda;  =^  TehsfoTna,  Schmarda  ; 
Acelis,  Diesing;  =  AcmostotrMt  Sclimarda;  Odocelis,  Diesing; 
(Stdonta,  Schultzo ;  ?  OoniorarentJ,  Schmarda;  7Virr/i's,  Quatrefages; 
AlUmfmnay  Van  Beneden;  Cylindrot't.amo,  Oersted;  Pseudosfomat 
Schmidt;  Uyponkmuiy  Schmidt;  Tfe/race/i*,  Hemprich  and  Ehren- 
berg; MonopSf  Diesing;  Anorfkra,  Leuckart ;  =  v4?ioW^,  Leidy; 
Difiorus,  Hemprich  and  Ehrenberg;  Siylarmiii,  Corda;  Aphanostoina, 
Oersted;  Rhynrhitirrobolnif,  Schmarda  ;  =  RhyncfioscoleXf  Leidy. 

Nemerliihc. — This  I'amily  of  the  TurboUai'ians,  Hometimes  called 
ribbon-worms,  is  characterized  by  the  presence  of  rounded, 
elongated  bodies,  possessing  an  nncommon  degree  of  sensibility 
and  extensibility.     So  remarkable  is  the  power  of  extension,  that 
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one  of  the  best  known  species  (NemftrteH  Borlanii)  ia  said  to  be 
capable  of  stretching  itself  to  fiilly  eight  times  the  length  of  the 
body  as  it  occurs  in  the  orclinaiy  state  of  rest ;  and  in  this  case, 
therefore,  the  animal,  wliicii  usually  appears  to  be  some  five  or  six 
feet  long,  is  capable  of  assuming,  at  any  time,  a  length  of  at  least 
forty  or  fifty  feet.     Professor  Rymer  Jones  measured  a  specimen 
which  was  twenty-two  feet  when  dead,  and  this   worm,  he  felt 
certain,  "  might  have  been  extended  to  four  times  the  length"  when 
alive,  thus  giving  a  total  of  no  less  tlian  eighty -eight  feet  I     Be 
this  as  it  may,  the  Nomertidaj  very  closely  resemble  the  common 
tapeworms — or  Oestodes  properly  so   called — not   only   by   their 
band-hke  forms,  but  more  particularly  by  their  tendency  to  display 
transverse  nigw,  which,  as  before  remarked,  acquire  a  certain  degree 
of  regularity.     These  animals,  however,  are  fiu*nishcd  with  a  large 
protrusiblc  proboscis  and  a  simple  digestive  tube,  the  latter,  accord- 
ing to  some  authorities,  not  terminating  by  any  anal  outlet.     On 
the  other  hand,  Delle  Chiaje,  Huschke,  Rathkc,  Oersted,  and  Von 
Siebold,  consider   that   the  intestinal   canal  opens  by  a   distinct 
anus  at  the  posterior  extremity  of  the  body.     0uges  and  Oersted 
describe  a  vascular  system  (in  Polysievnna)  consisting  of  longi- 
tudinal vessels   which  anastomose  in  the  region  of  the  head;  a 
similar  arrangement  being  also  observed  by  Quatrefages  in  Nevwrles 
iTuindillaf  where  the  vessels  ai-e  three  in  number,  two  lateral  and 
one  medijm.     Mihie-Edwards  states  that   the  blood  is  colourless, 
but,  according  to  Von  Siebold,  the  Nomcrtians  have  red  blood. 
This  is  a  point  which  sliould  not  be  left  undecided  by  those  who 
have  opportunities  of  examining  these  worms  in  the  living  state. 
Rathke  and  Quatrefages  speak  of  the  sexes  as  distinct,  and  the 
former  has  carefully  described  the  nervous  system  as  it  occurs  in 
Borltmo,     Ue  states  that  it  consists  of  a  pair  of  cephalic  ganglia, 
which  send  off  two  long,  lateral,  non- ganglionic  ventral  001x13,  in 
addition  to  several  small  nerve-branches  to  the  fi-ont  of  the  head. 
Some  of  these  are  distributed  to  the  eye-specks,  which  var)'  con- 
siderably in  number  in  the  different  Nemertian  genera ;    other 
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Special  twigs  being  transmitted  to  the  pits  or  depresaions  occunTog 
on  either  side  of  the  head  wJuch,  moreover,  havo  been  described 
as  "respiratory  fossie."  The  habits  of  the  Nomcrtidiie  have  been 
amusingly  descanted  ou  by  Dalyell,  Montague,  Rymer  Jones, 
(4o8se,  and  others,  but  we  now  stand  in  need  of  a  careful  reinvesti- 
gatiou  of  the  anatomiciil  peculiarities,  development,  and  relaliona 
of  the  entire  group. 

Genera, — Nemertes,  Cuvier ;  PoliUf  Delle-Chi^je  ;  =  Bojieodu" 
cutff  Diesiug ;  =  Bori^isia,  Okeu ;  ^=  Tteviosonia,  Stimpson ;  = 
Valeimnia,  Quatrefages ;  =  Quatrefageat  Diesing ;  Polyhopla,  Die- 
sing  ;  Mcckelia,  Leuckart ;  =  Nohttpermus,  Huschke ;  Notogymnus, 
Hemprich  and  Ehi-enberg ;  Ophiocepkalm,  Quoy  and  Gaimard ; 
Colpoc^phahis^  Diesing ;  Cklamydocephihts,  Diesing ;  Astemnuiy 
Oersted ;  Polystemma,  Ehronberg ;  Nemwyrlia,  Hemprieh  and 
Ehrenberg ;  Onimatoplea,  Ehrenberg ;  Ampkiportis,  Ehrenberg ; 
Cephafothri.r,  Oersted ;  Emea,  Leidy ;  Tetrastemmat  Ehrenberg ; 
?  Secate,  Girard;  Serjientariny  Goodsir;  CarineU<i,  Johnston; 
/^nncH*,  Sowerby;  ?/rt«€K»i,  Beattie  and  Gray;  Cerebratulu^t  Heniev ; 
Micnira  (and  larval  Piliditim),  Ehrenberg;  Acrostoma,  Grubo ; 
Diptomma,  Stimpson ;  Naredn,  Girard ;  Oemi^dia,  Quatrefages ; 
TiUsnoskm^  Stimpson;  Poh'na,  Stimpsuii;  C'o^mocepAa/a,  Stimpson  ; 
HmnphogordmSf  Rathke ;  iSUmpitonia,  Girai-d ;  Lobilahrum,  Blaiu- 
ville ;  ProrymhuSf  Schultze ;  l.htbidanuiSy  Renier  ;  ?  Reneriaj  Girard  ; 
?  Sipko)ie)iteron,  Renier;  /ieode*,  Girard  ;  Diphpleitra,  Stimpson; 
Oephaionema,  Stimpson;  DUnctorrhochma^  Diesing  ^  Loxarrhochnia, 
Scliiuai'da  ;  Eviplectoneiniit  Stimpson;  ?  Dickihts,  Stimpson  ; 
?  lAvmlrricatia,  MUnster  ;  ?  NemertiieSy  Murchison ;  ?  CoUUtes, 
Agassi/-;  ?  Mednmieay  Gtennar. 

In  tlie  briefest  possible  manner  1  have  thus  designedly  sketched 
the  typical  ami  leading  family  characteristics  of  the  Turbellaria, 
simply  for  the  piu-pose  of  communicating  a  clear  conception  of  the 
true  position  and  aflinities  of  this  singular  and  comparatively  little 
known  class  of  worms.  As  before  hinted,  much  remains  to  be 
accompUshed  in  the  way  of  our  rightly  understanding  the  visceral 
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structure,  genesis,  and  development  of  this  diversely  organized 
group ;  yet,  on  the  other  hand,  sufficient  appears  to  have  been 
recorded  in  order  to  show  that  we  are  hardly  warranted  in  sepa- 
rating these  creatures  from  the  sterelminthic  entozoa,  properly  so 
called.  Those  who,  with  Von  Siebold,  prefer  to  retain  the  Tur- 
bellarians  as  a  separate  class,  and  who,  at  the  same  time,  thrust 
the  Nemertian  division  into  the  annelids  proper,  should,  I  conceive, 
in  all  fairness,  not  stop  here,  but  cut  away  the  Trematoda  also,  and 
make  them  an  aberrant  annelidan  group  by  linking  them  and  the 
Planarians  on  to  the  Annelida  through  the  intervention  of  the 
closely  allied  Suctoria.  At  all  events,  with  an  equal  show  of 
reason,  we  might  associate  the  Nematoda  with  the  earthworms  and 
other  scolecine  annelids ;  but  I  think  it  is  now  sufficiently  well 
understood  that  any  splitting  of  the  Entozoa  proper  would  only  be 
attended  with  numerous  disadvantages,  not  counterbalanced  by 
those  compensating  features  which  ordinsffily  justify  any  radical 
change. 
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Ilie  Trematoda.  or  flukes— A-npcct  and  babits—DUtriliation  in  mamniaid,  birds.  repiUds, 
and  HaboH—  Katimatod  number  of  «iK?rie!(— ('lafisifimtinn  tif  tUu  under— TW  family 
or  Mnnoi^tnmeH — Their  flevelopraent  and  goiiora  — The  Distomos— Their  anoiomiool 
«tmcture  and  develojimont— Von  Benodea's  uivestigationa  respecting  DiHoHut 
militan — FAgenatecher's  researcheit — Genera. 


Is  accordance  with  the  plan  pi-oposetl,  I  come  now  to  speak  of  the 
second  order  of  Helminths,  which,  under  the  old  arrangement, 
would  be  the  first  oi'der  of  the  Entozoa  proper.  This  order,  the 
Trematoda,  as  tha  Greek  word  (T/n^/iaraiSij?)  from  which  it  is 
denvcd  indicateSj  is  characterized  by  the  possession  of  certain 
poros  or  openings ;  not  that  the  prosonce  of  these  pores,  however, 
ia  altogether  distinctive,  hut,  when  these  characters  are  associated 
witli  other  structural  peculiarities,  then  their  ordinal  value  becomes 
sufficient  and,  indeed,  very  strongly  pronounced. 

AU  the  animals  inchided  in  the  order  have  soft,  roundish,  or  flat 
bodios,  their  contained  visceral  organs  being  lodged  in  the  general 
])arenchyma  of  the  body.  This  latter  character,  it  will  be  remem- 
bered, we  also  found  uniformly  present  in  the  other  sterehninthic 
order,  namely,  the  Turbellaria. 

Aspect. — The  ordinarj-  aspect  of  these  creatures  is  not  such  as 
would,  at  first  sight,  recomuiond  them  to  the  attention  of  the 
general  observer;  yet  those  who  study  them  patiently  will  not  fail 
to  be  stnick  by  their  beauty.  They  are  small  animals,  usually 
visible  to  the  naked  eye,  and  seldom  attaining  any  very  significant 
bulk ;  a  few  of  the  minuter  forms  scarcely  exceeding  the  UlOOtU 
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of  an  inch  in  length.     Tho  larpjcst  species  vary  from  one  to  five 
inches  in  longitudinal  diameter.* 

Hiihits. — The  Treumtodii,  or  flukes,  are  not  parasitic  during  the 
entire  period  of  their  existence,  for  wliile  passing  tlirough  the  cycle 
of  their  life-development,  they  frequently  change  thoir  residence,  at 
times  inhabiting  either  open  waters  or  the  dewy  moisture  of  low 


Fig.  1.— Dmtoua    mikctw,    C0M0/4/.— From  Ibe  iiilMtui«  of  ftn  ojrBl«r-utehBr  {BanmtirptiM 
aitreatfffmt,  L.)    X  ISOdiui. — Originul. 

paature  grounds.  They  perform  active  and  passive  migrations 
from  parasitic  to  non-parasitic  abodes ;  these  phenomena  becoming 
strikingly  suggestive  when  we  take  into  consideration  the  compli- 
cated series  of  facts  which  their  various  phases  of  development 
unfold.  During  their  larval  wanderings  in  search  of  a  final  resting- 
place  which  slmll  prove  suitable  10  their  adult  condition,  they  pro- 
visionally occupy  the  bodies  of  different  kinds  of  evertebrata ;  and, 
therefore,  in  order  to  complete  the  genetic  cycle  of  the  trematode- 
life,  there  must  needs  be  a  contemporaneity  of  both  vertebrate  and 
evertebrate  types — a  concurrence  which,  surely,  no  reasonable 
person  can  ascribe  to  mere  fortuitous  circumstances.  These 
remarks  are  likewise  more  or  less  applicable  to  all  the  other 
helminths. 

Difitribution. — ht    Mam/mals. — Flukes   are   .sparingly  found   in 

•  IiimaktDg  this  trtatement  I  exclude  Van  BenedKii'ssingnInr  species  iY«!»i(J^oAi>Mn'«m 
Jtlarina,  which,  if  accepted  a*  a  tiiike,  would  give  us  a  TroTnutodo  three  feet  mid  thrx't" 
rocbM  in  leTigth.  I  have  placed  tbitt  g«nuB  iti  tho  MoTiostouiida*.  For  a  des<:ription  af 
th«  worm,  nee  hia  Mfmoirv  »ur  le*  I'tra  iHtesHnaux,  p.  108. 
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man  and  monkeys ;  they  are  still  loaa  frequent  in  the  higher  car- 
nivora ;  none,  to  my  knowledge,  having  been  detected  either  in  the 
lion  or  tiger.  In  the  common  cat  two  forms  are  known,  one  proper 
to  the  wild,  and  the  other  proper  to  the  domesticated  state.  Only 
a  few  infest  the  dog  and  fox,  and  they  are  almost  entirely  absent  in 
the  civets  and  ichneumons,  an  exception  occurring  in  the  Indian 
Viverra.  Fhikea  are  abundant  in  the  bats,  being  scarcely  less  pre- 
valent in  the  moles  and  shi*ews,  whilst  three  forms  are  known  to 
infest  the  hedgehog.  None  have  been  described  from  the  bears 
proper,  but  a  species  has  been  found  in  the  closely  allied  badger. 
Weasels  are  particularly  liable  to  invasion,  and  the  same  may  bo 
said  of  the  amphibious  seals.     Ilodents  are  tolerably  free ;  but  the 


FlO.   Z.— DtBTOUi    COUPACTFU,   Cohtfold. — From  the   lung  of   an  Tntlian    Ichneutnon   {flvtrrt 
mu»ffo».  If.)     X  G  diwn. — Origin&l. 


Fattriola  kepatira  is  said  to  have  been  found  in  the  common  squirrel. 
Rats  and  mice  generally  escape  invasion,  and  none  have  been 
detected  in  the  sloths  ;  hares  and  rabbits,  on  the  other  hand, 
harbour  these  parasites.  Flukes  abound  in  swine,  but  seldom  gain 
access  to  the  horse  or  ass.  Speaking  generally,  they  are  prevalent 
in  all  ruminating  herbivores,  being  grievously  numerous  in  sheep 
and  cattle. 

In  Birds. — On  the  whole  it  may  be  said  that  the  Trematoda  are 
scarcely  less  abundant  iit  birds  than  in  mammals.  Hitherto,  so  far 
as  I  am  aware,  they  have  not  been  met  with  in  pigeons,  parrotfl, 
or  even  in   the  insectivorous   woodpeckers ;    but,    as    might    bo 
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expected,  they  are  of  remarkably  frequent  occurrence  i  n  tlie 
alimentary  canal  of  gulls,  herons,  storks,  cranes,  plovers,  ducks, 
and  other  water  birds. 

In  Rfiptilen  and  Hjihea. — Trcmatodes  are  not  uncommon  in  the 
cold-blooded  reptiles  generally,  and  they  display  considerable  par- 
tiality for  frogs  and  toads.  In  salamanders  they  occur  leas  nume- 
rously, and  in  the  saurian,  chelonian,  and  ophidian  orders  they  are 
comparatively  unknown.  In  fishes  the  flukes  are  almost  always 
present,  being  particidarly  plentiftd  in  the  stickleback,  minnow, 
tench,  perch,  pope,  bullhoad,  mackerel,  trout,  salmon,  ling,  biirbot. 


Pis.  3.— Dutdua  ccnoHiBltm,  CoUoUL— From  lh«  ftlimentsry  earn)  of  an  M^g^Utr  (AUi^or 
MhtiMtiptrtuit,  Cuv.)     >:  S  diam.— Original. 

turbot,  flounder,  lump-fish,  sander,  and  dorado;  they  are  still 
more  abundant  in  thfl  percli,  pike,  barbel,  bream,  eel,  solo,  sunfish, 
and  sturgeon. 

Number  and  Arrangement. — On  the  score  of  numbers  no  very 
accurate  estimate  can  bo  formed.  Not  long  ago  I  made  a  special 
investigation,  partly  with  the  view  of  determining  this  point,  and 
oommiiuicated  the  results  of  this  inquiry  to  the  Linnean  Society.  In 
my  "  Synopsis  of  the  Distoraida?,"  I  rccogniaed  344  species  of  flukes, 
126  of  these  belonging  to  fishes,  47  tx)  reptiles,  108  to  birds,  58  to 
mammals,  and  5  to  the  invortebrata.  This  hst,  however,  did  not 
embrace  those  leech-like  forms  ofTrematoda  {Trisfoma^  PohjahmOj 
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GyrodacUjhiSi  etc.),  many  of  wliich  arc  cctozoa  rather  than  entozoa 
in  the  ordinary  sonso  of  the  terms.  No  doubt,  on  the  other  hand, 
many  immature  forma  were  described  (fi'om  the  older  authorB)  aa 
distinct  species ;  yet,  notwithstanding,  when  wo  take  into  considera- 
tion the  additions  which  have  been  recently  made — especially  by 
Molin  of  Padua — and  also  the  probably  much  larger  number  of 
forms  which  remain  undiscovered,  it  becomes  evident  that  at  the 
very  lowest  possible  estimate  we  may  assume  the  order  to  comprise 
400  species.     These  animals  may  be  classed  as  follows : — 

/  Jtimo$tomttUt  (Family  I.) 
i  Dittomi Jit  iPiim\]y  IT.) 
TReUATODi  }  7'rittomiila  (Fiimily  IIL) 
j  Polifstomidit  (Faniilj-  IV.) 
\  Oyrodadylido!  (Family  V,) 

The  arrangement  here  adopted  is  very  similar  to  that  offered 
in  my  "  Synopsis,"  but  I  have  since  thought  that  the  Monostomes, 
though  essentially  flukes,  cannot  consistently  bo  placed  \nider  the 
Distomes — unless,  indeed,  we  are  prepared  to  abandon  altogether 
this  very  simple  and  convern'eut  mode  of  classification.  The 
number  of  suckers  (trrafiaTa)  forms  a  good,  salient,  family  character, 
but  in  the  case  of  the  Polystomes  a  particular  number  need  not  be 
insisted  on.  Provisionally,  at  least,  I  prefer  to  let  the  group  stand 
as  above,  whore  it  will  bo  seen  that  I  have  also  elevated  the  Gyro- 
dactylea  into  a  distinct  family. 

M(yiio»iomid(p.> — The  members  of  this  family  are  distinguished 
by  the  presence  of  a  single  pore  or  oral  sucker,  wliich  is  situated 
at  the  anterior  extremity  of  the  body.  Usually  the  digestive 
system  consists  of  two  rather  capacious  coccal  tubes  given  off  by 
the  oesophagus  and  terminating  on  eitlicr  side  of  tho  middle  line,  at 
the  lower  part  of  tho  body.  In  some  species,  however  {M(ynostoma 
viutMle  and  M.  Jtatmm),  the  two  alimentary  tubes  are  blended 
together  below  in  an  arcuate  manner.  The  sexes  are  always  com- 
bined, tho  disposition  of  the  reproductive  organs  closely  resembling 
that  found  to  obtain  in   the  hermaphroditic  Distomes.    A  woU- 
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marked  excretory  or  water-vascular  system  exists,  but  no  ner- 
vous elements  have  yet  been  described  in  any  member  oF  the 
family.  There  can  bo  little  doubt,  however,  that  if  carefidly  souglit 
for,  a  pair  of  cephalic  ganglia  and  two  la,teral  cords  will  be 
^-discovered. 

1^      Development. — Most  of  the  Monostomes  reproduce  oviparously 
in  the  ordinary  manner,  but  in  some  instances  the  mode  of  repro- 
duction is  either  ovo-Wviparous,  or  altogether  viviparous.     This 
(Binguhir  phenomenon  occurs  at  least  in  one  species  {Monostoma 
YnutahUe),  and  its  discovery  by  Von  Siebold  (in  1835)  has  tended 
to  throw  much  light  upon  the  genesis  of  flukes  in  general.     Van 
Benodon  and  others  have  also  ably  followed  up  this  subject,  and 
have  added   maey  important   particuhirs.     The  facts,  as    these 
^authors  have  described  them  in  the  above-named  species,  may  be 
■briefly  stated  as  follows  : — Whilst  still  within  the  uterine  tube  the 
ova  develop  in  their  interior  living  embryos,  which  latter,  at  an 
early  stage,   display  a  pair  of  eye-specks,  and,  at  the  time  of 
their  exclusion  from  the  egg-shell   (chorion),  have  their  bodies 
entirely  clothed  with  vibratile  cilia.     At  the  same  time,  by   a 
^brooess  of  internal  budding,  the  ciliated  embryo  has  developed  in 
^Ets  interior  a  larva,  differing   in  form  from  the   ciliated  embryo 
(nurse  or  proscolex  of  Van  Beneden)  as  much  as  the  latter  itself 
differa  from  the  original  parent.     The  ciliated  animalcule  (embryo) 
swimming  freely,  assumes  for  a  time  an  independent  existence,  but 
after  a  while  gives  birth  to  the  contained  growing  larva  (scolei  of 
Van  Beneden),  which    latter    itself  becomes    converted    into    a 
secondary  nurse  or  sporocyst,  developing  in  its  interior  several 
larval  flukes  in  the  condition  of  the  well-known  ccrcarice.     The 
l^bctual  conversion  of  the  cercaria)  into  the  sexually  mature  monos- 
"^xome,  has  not,  so  iar  as  I  am  aware,  been  observed  in  any  memljer 
of  this  particular  family ;  but,  from   what  we  know  of  the  iinal 
itages  of  the  process  as  witnessed  in  the  Distomata,  there  can  be  no 
loubt  that  these  larval  great-grandchildren,  or  cercarice,  ultimately 
>me  transformed  into  adult  examples  of  Monostoina  muiMle* 
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Genera. — Monostmmit  Zeder  ;  Neinafohothriumf  Van  Beneden. 

Difitcmidw. — This  family  embraces  the  principal  and  best 
known  genera  of  tho  order,  and  its  members  ai*c  at  once  recognized 
by  the  presence  of  two  pores  or  suckers ;  one,  the  anterior,  being 
connected  with  the  mouth,  the  other,  or  tho  so-called  (wefabiilumt 
being  usually  jilaced  on  the  ventral  surface,  in  the  middle  line.  In 
some  cases,  aa  in  AmphUioma^  the  acetabiUum  is  situated  at  tho 
posterior  end  of  the  body.  In  the  arrangement  of  Van  Beneden, 
the  Distomes  represent  his  digenetic  section  of  the  Trematoda, 
because  in  them  (and  in  Monostomida;)  wc  have  a  double  method 
of  propagation — in  other  words,  an  alternation  of  generation — by 
eggs  in  the  first  instance,  and  by  internal  budding  (agamogenesis) 
afterwards. 

General  tttnt^^ture. — It  is  a  frequent  habit  wth  natnraUsts  t-o 
select  tho  common  liver  fluke  (Fasriohi  hepniim)  as  a  type  of  this 
family ;  but  as  this  species  deviates  very  markedly  from  all  tlie  other 
genera  inclndofl  in  the  family,  and  in  respect  of  its  digestive  system 
approximates  very  closely  to  the  Planarida?,  I  purposely  select  some 
more  simple  and  less  known  form  to  illustrate  tho  general  anatomy 
of  tho  family  under  consideration ;  at  the  same  time  reserving  the 
common  fluke  for  minuter  anatomical  details  in  the  second  part  of 
this  work. 

The  small  fluke  here  selected  is  the  Divionut,  cotijunrium., 
nimierous  examples  uf  which  I  discovered  (1858)  in  the  liver 
of  the  American  red  fox  (Canu  J'ultmii),  A  group  of  them  are 
I'epresented  of  the  natural  size  (plate  ii.  fig.  1).  Fig.  2  is  an 
enlarged  viavf  of  one  of  these  parasites,  showing  its  pyriform  outline 
and  smooth  integumentary  surface  (x  35  diam.).  At  the  anterior 
extremity  is  a  round  oral  sucker  (u),  tho  acetabulum  being  placed 
at  the  lower  part  of  the  upper  third  division  of  the  botly  (A)- 
Tlie  month,  properly  so  called,  is  placed  at  the  base  of  the  cephalic 
sucker,  and  leads  into  a  small,  oval,  muscular  oesophageal  bulb  (c), 
the  latter  dii*ectly  communicating  witli  two  long,  cylindrical,  diges- 
tive cacals    (d,  d) ;  these  widen  out  a  little   as  they  appi-oach 


■ '.  ' 


■V.i- 

.  1 


the  caudal  extremity,  where  they  terminate  in  rounded  ccecal 
ends.  Immediately  above,  and  in  contact  with  the  ventral  sucker, 
there  is  situated  a  small,  circidar  papilla  (c)  which  usually  exhibits 
two  minute  openings  on  its  8iu*faco;  these  being,  respectively, 
the  outlets  of  tho  male  and  female  re]irodnctivo  organs.  One 
of  the  openings  in  question  communicates  with  a  set  of  wide, 
tortuous  tubes  (/)  occupying  the  centre  of  tho  upper  half  of 
the  body.  Tliia  uterine  tube  is  usually  of  a  deep  yollow- 
brown  colour —  a  natiu-al  appearance  due  to  the  presence  of 
multitudes  of  small  ova  crowded  together  in  the  interior  of 
the  convolutions.  Below  this  greatly  elongated  uterus,  there  is 
an  irregularly  oval  muss  situated  directly  in  the  mesial  line ;  tliis  is 
the  ovarj'  (j/),  and  from  it  two  uan'ow  tubes  may  be  seen  passing 
off,  one  towanis  either  side  of  the  body.  The  two  ducU  in 
question  are  connected  with  the  two  botryoidal  masses  (i,  i),  or 
yelk-forming  glands,  which  are  apparently  situated  between  tho 
alimentary  tubes  and  the  lateral  borders.  Further  down,  below 
the  ovary,  and  in  the  central  line,  are  the  two  testes  {h,  i),  the  ducts 
of  which — as  seen  in  an  allied  species  here  represented  in  a  woodcut 
(fig.  4) — pass  upward  in  an  unduhiting  lino  towards  the  reproduc- 
tive papilla.  Lastly,  there  is  the  true  excretory,  or  water-vascular 
system,  hero  represented  by  two  straight  (artificially- coloured) 
red  tubes  {h,  h)  lying  immediately  in  front  of  the  yelk-forming 
glands,  and,  at  the  lower  part,  curving  downwards  and  inwards,  so 
as  to  coalesce  in  the  central  line,  where  they  combine  to  form  a 
broad  sigmoidal  duct.  In  this  situation  the  vessel  lies  between  the 
two  testes,  below  which  it  suddenly  increases  in  width,  forming 
what  is  called  the  coniractile  vesicle  {I).  Throughout  its  entire 
course  this  system  of  vessels  contains  a  fluid  in  which  is  sus- 
pended a  multitude  of  highly  refracting  granular  particles ;  thcao 
latter,  when  they  escape  by  tho  minute  aperture  placed  at  the  base 
of  the  contractile  vesicle,  constantly  display  tho  wcll-kno\vn 
phenomena  of  molecular  motion.  A  sopai*ate  mass  of  these 
glittering  particles  aio  shown  (at  fig.  5).    In  rt?gai*d  to  the  ova  (figs. 
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3  and  4),  all  that  need  here  be  said  ia  that  they  usually  present  an 
oval  figure,  having  a  yellow- broA\Ti  chorion,  a  more  or  less  seg- 
mented yelk,  and  a  transverse  lino  near  one  pole  of  the  shell  which 
serves  to  indicate  the  point  at  which  their  Ud-like  extremity  be- 
comes detached  after  tho  subsequent  maturation  of  the  embryo. 
One  of  the  eggs  represented  in  the  plate  lias  been  artificially 
i*upturcd  in  this  situation.  ]|  may  also  mention  the  circiunstanc© 
that  I  have  found  (as  shown  in  the  centre  of  fig.  1)  two  of  tho 
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flukes  sexually  combined — a  fact  of  great  significance  in  relation 
to  tho  probably  en-oneoua  notion  entertained  by  somo,  that  the 
hcrma})hi*oditic  flukes  are  capable  of  solf-impi*ognation. 

Development. — Ever  since    Stcenstrup's    discovery    that    the" 
cercariae  foimd  in  the  bodies  of  water  suaQs   were  only  larval 
flukes,  a  j>eculiar  interest  has  attached  itself  to  this  subject ;  for 
not  only  were  tho  facts  which  he  elicited  novel  in  themselves,  but 
they  formeil  a  basis  for  the  enunciation  of  that  interesting  "law  of 
alteruate  generation  "    with  which  tho  great  Danish  naturaliet's 
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name  will  ever  be  imperishably  aasociatod.*  In  all  essential  parti- 
culars Stecnstrup'a  statements  and  facts  have  been  verified,  wliilat, 
at  the  same  time,  such  a  multitude  and  variety  of  data  bearing 
upon  tbia  question  have  sinco  been  placed  on  record,  that  it  is 
utterly  impossible — consistent  with  the  design  of  the  present  work 
— to  discuss  the  subject  at  any  very  great  length.  I  can  do  no 
more  than  select  one  good  example  to  ilhistrato  the  phases  of 
development^  tlu'ough  which  certain  of  thodistomea  pass;  adding, 
however,  Dr.  Pagenstecher's  general  conclusions  respecting  those 
modifications  of  structure  and  habit  found  to  occur  in  certain 
larval  types. 

The  species  selected  for  illustration  is  the  DUtoma  ■militate  of 
Rudolphi,  a  form  which  1  have  elsewhere  arranged  under  Dujardin's 
BTib-genus  Ech'nostoma  ("  Synopsis/*  Linn.  Proceed.,  vol.  v.,  Zool. 
Div.  p.  34),  but  which  I  shall  now,  to  prevent  confiision,  callatruo 
distome.  The  entire  cycle  of  the  lifo-dovolopment  of  this  species  has 
been  successfully  investigated  by  Van  Beneden,  from  whose  re- 
searches I  gather  most  of  the  following  facts ;  many  of  which  have, 
notwithstanding,  been  also  more  or  less  clearly  determined  by 
Pagenatecher,  Steonstrup,  Von  Siebold,  and  others. 

In  the  adult,  or  sexually  mature  condition,  the  Dlsioma  militare 
produces  a  limited  number  of  oval-shaped  eggs  (fig.  5  a)  which, 
after  the  usual  process  of  yelk-sogmentation,  give  birth  to  an  oval, 
free  swimming,  and  finely  ciliated  embryo  (6),  the  latter  subse- 
quently developing  in  its  interior  an  oblong  organism  called  a 
sporocyst  {ScolcXj  Van  Bencdon).  All  the  distomes  commence 
lifo  in  this  manner,  but  Van  Beneden  is  not  absolutely  certain 
that  the  cihated  embryos  here  drawn  from  his  figtxres  (b  and  c) 
were  produced  by  the  ova  of  the  particular  distome  now  employed 
for  illustration.    This  is,  however,  a  matter  of  trifling  consequence, 

•  I  entiruly  coincide  with  Dr.  Cnrpenter  iu  regarding  the  expression  "aJt«mate 
geautration"  aa  calcnlatcd  to  mislead.  The  tomi  "  gcaeration"  slimild  only  be  applied  to 
the  producU  of  sexual  oongrcHS,  and  not  to  the  tiou-tHixittd  progeny  in  common  with  it. 
It  wuald  ctTtainly  be  more  correct  to  upwik  of  the  "hiW  of  alternate  gemination  "  or 
luwuugonoais. — T-  S.  0. 
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08  tho  process  is  ossentially  tho  same  in  all  the  flukes,  and  ne 
succeeded  in  tracing  tho  rest  of  tho  stages  without  interruption. 
Thus  tho  sporocjst,  at  the  time  of  its  first  separation  from  the 
cihated  embryo,  presents  a  very  simple  appearance  ((/),  showing  a 
sort  of  liead  anrl  body,  the  latter  containing  a  digestive  tube  or 
coecum  in  its  interior.  There  is  also  a  slight  fissuration  of  the 
caudal  end,  indicating  the  first  rudiments  of  two  appendages, 
which,  in  a  more  advanced  condition  of  the  sporocyst,  look  like  a 
pair  of  imperfectly  fashioned  limbs.     These  lobod  appendages  are 


Fio.  6.— Egg  (a),   nnbryoi  (1,  rj,  a»il  uporocyrt  (d),    (Pistoma    MitrTASF.    ffiido?/***').— Tnn 


also  present  in  the  sporocystic  condition  of  the  Monosioma  muiabUe 
previously  alluded  to,  as  well  as  in  other  trematode  larvae.  In  tho 
next  stage  hero  indicated  (fig.  6  e)  we  have  a  woU-developed  liend 
(a)  and  body  (/j),  the  tail  (c)  becoming  pointed  and  strongly  pro- 
nounced. The  limb-Uko  lobes  (d)  project  on  either  side  at  the 
lower  part  of  the  body,  and  an  oval  sucker  (e)  makes  its  appear- 
ance in  front.  This  coramimicatos  by  a  short  passage  with  the 
CESophageal  bulb  (f),  and  passes  directly  into  tho  single  digestive 
coDCum  or  stomach  (;;),  whicli  contains  a  variable  number  of 
rounded  particles,  supposed  to  be  the  food.  At  this  stage,  also,  one 
or  more  in  completely  developed  cercaria;  (i)  may  be  seen  in  the 
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jrivisceral  cavity,  soon  to  be  followed  by  many  others  in 
company.     These  cercarise  are,  at  first,  shapeless,  irregularly  elon- 

ited  bodies,  but  after  passing  through  a  series  of  gradations  they 
ultimately  assume  a  well-marked  definite  form,  which,  in  many 
cases,  is  sufficiently  distinctive  to  enable  us  to  refer  them  to  a 
particular  species  of  DtMoma.  The  older  ^v^iter8,  overlooking  the 
feet  of  their  lieing  only  larvae,  described  many  of  them  as  adult 
Qukes.     In  their  early  cercarial  state,  these  lai-vae  invariably  exhibit 


FiS.  6. — 8poroc7Bl«  of  IHttoma  mililare  (&o/mw>,  Vui  Ben.)  in  b  more  adnncad  condition  ;  the 
one  (e)  thowing  an  early  ounditioD  of  ttw  nf^ioir  progeny  «rhioh  in  the  otber  (f)  hiti 
dereloped  into  tulecl  (WT«n>.— V»n  Brn«lrn. 

more  or  less  conspicuously-developed  tails,  as  may  be  seen  in  the 
accompanying  drawing  (fig,  6  f),  whore  a  number  of  them  are 
included  in  the  cavity  of  the  body  of  a  sporocyst  still  fiirther 
advanced  in  development.  Here  they  are  seen  twisted  and  folded 
in  various  attitudes,  presenting,  moreover,  not  only  a  cephalic  and 
ventral  sucker  {(wefabithmi),  but  also  a  dark  forked  Une  within — 
the  latter  constituting  the  first  appearance  of  the  digestive  system 
iu  accordance  with  the  true  distome  type.  At  a  still  further  stage, 
and  after  their  escape  from  the  sporocyst,  other  structures  come 
into  view  until  we  get  that  well-known  and  perfected   condition 


of  the  cercaria,  which  is  faithfully  represented  below  (fig.  7). 
Here,  therefore,  we  have  an  oral  sucker  (n),  a  pharyngeal  bulb  (6), 
an  oesophagus  (c),  two  alimentary  coeca  (</,  d),  a  ventral  sucker  (e), 
a  -water- vascular  system  consisting  of  two  excretory  (urinary. 
Van  Bouedcn)  ducts  {fj,  17),  and  a  contractile  vesicle  {/)  by  means 
of  which  the  ducts  communicate  with  the  external  surface.  The 
tail  (ft)  is  largely  developed,  and  characterized  by  a  highly  distinc- 
tive marginal  fringe  ((',  i),  which  has  not,  apparently,  been  foimd  in 
any  other  form  of  cercaria.     Be  that  as  it  may,  this  fi-ee-swiraming 
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tailed  cercaria  strictly  conforms  in  its  alimentary  structure  to  tho 
general  Trematodo  type,  but  before  it  passes  into  the  sexually 
mature  condition  it  has  other  changes  to  undergo.  These  are 
brought  aboiit,  in  tho  first  place,  by  their  parting  with  their  tails, 
and  subsequently  by  their  encysting  themselves  usually  on  or 
within  the  surface  of  the  body  of  some  mollusk  or  aquatic  insect. 
This  constitutes  their  pupa  condition  as  shown  in  Ihe  an- 
nexed illustration  (fig.  8)  where  the  pu[)a  is  represented  in  the 
act  of  escaping  firom  the  cyst.     The  pupa  itself  differs  from  the 
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cercaria  in  presenting  a  double  crown  of  hooks  surrounding  the 
head,  but  several  of  the  organs  (marked  ft,  c,  e,  and  ff)  will  be 
seen  to  correspond  with  those  displayed  in  fig.  7.  According  to 
Van  Benoden  the  cephalic  hooks  commence  to  make  their 
appearance  immediately  after  the  larva  encysts  itself.  In  this 
condition  the  larva  next  becomes  transferred  to  the  intestine  of 
some  higher  animal,  and  in  tliis  situation  it  gradually  acquires  all 
those  organs,  the  possession  of  whicli  will  entitle  it  to  be  oalled  a 
sexually  matiu'e  or  adult  distome.  Soon  after  its  passive  immigra- 
tion to  the  final  host,  traces  of  the  reproductive  organs  make  their 
appearance;  certain  portions  of  the  parenchyma  being  set  aside,  as 
it  were,  or  differentiated  so  as  to  form  the  matrices  of  these  com- 
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plicated  organs.  These  phenomena  may  be  clearly  understood  by  an 
examination  of  Van  Bencdon*s  ropi'cscntation  (fig.  9,  p.  28),  in  which 
the  following  parts  are  readily  discernible: — Commencing  from 
above,  we  have  the  mouth  (a),  the  buccal  or  cephalic  sucker  (6), 
the  pharyngeal  bulb  (<:),the  cosophagus  (f/),  the  digestive  coeca  {e,  e), 
the  coronal  spines  (/),  the  contractile  vesicle  ((/),  the  aquiferous 
system  of  vessels  (h),  the  matrices  of  the  yelk-forming  glands  (i,  t), 
and  also  a  central  mass  of  cellules  (k,  /),  fi*om  which  all  the  other  re- 
productive organs  will  in  due  time  be  developed.  In  the  adult  condi- 
tion (DUioma  inilltare)  the  hea<l  is  abruptly  truncate  in  iront,  the 
posterior  extremity  poiut-ed  and  uaiTow,  aTid  the  upper  third  of 
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the  body  clothed  with  little  spiaea ;  its  general  aspect  being 
altogether  very  different  fi'om  that  presented  by  the  highest  of  tho 
phases  of  development  here  ilhistralx>*i. 

The  above  description  may  be  regarded  as  offering  u  fair  iUus- 
tratiou  of  the  mode  of  development  ordinarily  taking  place  in  the 
Trematode  parasites,  at  least,  in  that  (digenetic)  division  in  which 
we  find  a  double  mode  of  propagation.  It  docs  not  convey,  how- 
ever, an  acciirato  conception  of  the  various  changes  which,  under 
certain  pecnUar  conditions,  the  larvas  appear  to  be  capable  of 
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FlO.  y, — Tin-  jounjj  or  Brsufllly  iiniutitun)  Uuloma  mitUare  — V'nii  Bvnodrn. 

undergoing ;  for  it  woidd  seem,  from  Pagenstecher's  researches, 
that  their  nuilti plication  and  degree  of  organization  are  liable  to 
vary  considerably,  according  to  the  altering  conditions  of  season 
and  weather.  On  these  and  many  other  points  connected  with  the 
iiistory  of  the  development  of  the  trematoda.  Dr.  Pagenst-echer's 
statements  are  so  extremely  interesting  that  I  do  not  hesitate  to 
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append    the  results  of  his  inquiries,  as  recoi'ded  in   the  SckluHtf- 
bemerknnyen  of  his  admirably  illustrated  memoir.* 

«*  («), — The  eggs  of  the  trematoda  vary  in  respect  of  size, 
form,  and  coloiir,  being  either  furnished  or  not  with  a  lid,  and 
accordingly  distinguishable.  In  tlie  mature  condition  they  contain 
a  ciliated  or  a  non-ciliated  embryo  of  iciequal  gi'owth,  this  embryo 
partly  increasing  in  size,  even  after  its  birth.  In  various  conceivable 
ways,  the  oggs  themselves,  or  the  embryos  wliich  have  quitted 
their  shells,  arrive  in  and  upon  the  bodies  of  moUusks,  where  they 
are  consequently  found.  In  this  situation  the  egg  opens,  or  the 
ciliated  covering  decays,  and  the  contained  motionless  genn — 
which  in  itself  offers  no  distinctive  characters — having  become 
free,  grows  into  a  nurse,  or  forms  several  nurses  within  itself. 

"  (h). — Whilst  some  of  the  trematodes  display  a  lughly 
organized  nurse-condition,  others  exhibit  only  a  simple  kind  of 
germ-sac.  Both  forms,  nevertheless,  appear  to  occur  in  one  and 
the  same  species,  depending,  in  all  likelihood,  upon  external  causes. 

"(c). — The  organized  nurses  (or  rediVn,  as  they  are  termed) 
have  a  mouth  and  a  strongly  marked  muscular  oesophagus,  which 
is  continued  into  a  short  or  prolonged,  single,  blind  intestine;  or 
the  hitter  may  be  double.  The  expulsion  of  animals  developetl 
within  them  i  have  only  seen  to  take  place  through  an  opening  at 
the  hinder  extremity.  Old  retliai  loose  their  structure.  I  did  not 
observe  any  vascular  system.  Tailed  trcmatode  hu'vae  {cercarioi) 
as  well  as  redia;  themselves,  are  developed  within  the  rediae,  this 
variation  of  nurse-contents  probably  depending  on  the  season. 

•*  (</). — No  independent  new  germ-sacs  ai'e  developed  within 
the  simple  unorganized  germ-sacs  (sporocysts),  and  only  such  tre- 
matode  lar\'fe  as  are  capable  of  airiving  at  sexual  maturity  are 
furnished  with  special  appendages. 

"  (q). — AVhen  the  immature  contents  of  both  nurse-forms  (i.  c, 
of  sporocysts  and  redia?)  arc  accidoutally  set  free,  and  are  situated 


•  Troinatodenliu-Fen   iind    Tremiitoden.      Von   H,  A,   PaKenshJcher,  HJ}.,  Ueldel- 
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-withm  the  of^gans  of  Dutrition  of  the  Ixring  bost^  thax  they  appear 
prepared  to  develope  thcmseh-es  anew  into  nurse-forms;  and, 
raoreorer,  cercaris  wbc^e  developnient  has  not  ret  attained  a  definite 
Slage — and  even  their  tails  also — appear  to  enjoy  a  similar  c^iacity. 
Sone  name  are  likewise  capable  of  multiplication  by  division  and 


(/.) — Some  germ-sacs  have  the  property  of  defdofiiig  within 
oercaria-Uke  larvje — which  are  different  from  the  true 
cercariae — from  whose  body  the  development  of  a  disicma  may 
take  pbce^  while  their  single  <^  double  tail-like  appendages  in  all 
CMM  defcbp  anew  into  germ-sacs.  To  this  class  belong  Bttre* 
phmku  and  Jutow  JapKcgfinit. 

**  {^.) — AB  the  cercaria  at  present  known  are  destitute  of  eyes, 
bat  other  forms  of  trematode  larw  are  furnished  with  visual 
OTgans.  Accordingly,  1  never  found  eyes  in  young  distomata  whilst 
they  were  in  their  last  dwelling-place,  but  eyes  an  oertainly 
preeent  in  the  young  forms  of  Pohfdoma  and  Ampkutowm,  The 
soppoBkion  that  a  spontaneous  wandering  is  associated  with  eyes 
ii  not  yet  confirmed  in  my  experience. 

"  (&.) — As  a  means  of  distinguishing  the  different  forms  of 
eerearie,  among  other  indications,  their  places  of  dwelling  may  be 
111  fill,  because  each  moliosk  only  harbours  a  limited  number  of 
NotvidiBtaiiding,  Profeesor  Filippi  is  in  error  if  be  believes 
Cfviy  tpedes  of  molfaisk  carries  only  a  sin^  armed  form  of 
A  raigndon  of  the  cercaria  is  indispeosaUe  to  its  per- 

**  (•.)*-Kaay  larval  trematodes  form  cysts  round  themselves, 
probably  by  meaofl  of  a  special  organ  of  secretion,  and  also  by  tlw 
epideraia.  Their  fbtore  destiny  neeeaaitates  this.  The  sporocysts 
appanaitly  fulfil  towards  the  lanrre  which  are  developed  within 
them  a  similar  porpose,  namefy,  a  protection  against  the 
Bitioii  of  the  new  host.  In  the  pupa  conditioD  the 
>  of  the  larra,  which  has  now  thrown  off  the  tail,  makes 
greater  or  leas  progreae,  according  as  to  whether  it  b  siurounded 
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by  nourislimont  or  not.  In  ]3articiilar,  while  in  this  stag©,  the 
dilTereiit  kinds  of  hooka  for  migration  purposes,  make  their  appear- 
ance, always,  >vithout  doubt,  after  the  sheddini;^  of  the  skin.  Other 
tromatodes  pass  through  this  tail-less  sexually  immature  stage 
without  any  cyst.  I  have  not  yet  seen  any  lan-al-trematotle  forms 
which  had  beeu  produced  in  sporocysts  or  rediag  without  ap- 
pendages; they  appear  to  occnr,  nevertheless. 

"  (^*-) — ^  *^G  larvffi  exist  only  in  a  few  hosts — and  most  of 
them  dwell  only  in  one  species  of  animal — so,  also,  the  continued 
progress  towards  sexual  matunty  only  succeeds  in  the  case  of  cer- 
tain well-defined  larval  organisms ;  but  the  digestion  of  the  cysts 
and  liberation  of  the  larva*  may  be  accomphahed  in  various  animals. 

"  (/.) — The  armed  cercarise  appear  to  be  larvas  of  the  spino- 
coveretl  distomes  of  amphibia ;  for,  as  examples,  the  Cercaria 
ornato  becomes  transformed  into  Disioma  davifjerurUt  and  C.  ai'waia- 
into  Di^toraa  emiolobum  ;  the  Disi.  diiplkafum  and  Cac.  dlplo- 
cotifha  are,  apparently,  the  jiivenile  forms  of  Dht,  cygnoldes  and 
Amphiatomn  subdaimium.  The  DiM.  echinifeniin  o^  Palndina  could 
neither  be  advanced  in  development  in  the  frog  or  dnck,  nor  could 
all  the  other  larvre  which  I  subjected  to  experiment  be  developed 
either  in  the  green  or  brown  frogs. 

"  (to.) — When  young  tromatodes  arrive  at  the  right  place  for 
their  maturation,  then  the  male  generative  structures  develop 
before  the  female  organs,  and  in  the  subsequent  excess  of  egg  pro- 
duction t!ie  form  and  structure  of  the  animal  becomes  obliterated. 
A  copulatory  act  is  not  described  as  certain,  but  some  speak  of 
such  an  arrangement,  while  others  aro  in  favour  of  the  view  of 
self-impregnation.* 

*  I  beg  to  call  Dr.  Pngonatccber's  attention  to  the  fact,  that  T  hare  ohservcd  on 
sexiuJ  congrosa  in  the  caw  of  Ditf^ma  conjunchtm.  This  was  flmt  rcronled  in  my 
}Hiper,  piiblUhod  in  the  "  Lhmean  TransactiouR,"  vol.  xxiii.  p.  !1W.>.  and  I  havo  olnft- 
wbcre  alhided  to  the  circiimstanco,  a«  wftll  iw  in  the  prpsent  work  (p.  22).  T  da  not  he* 
lioTB  any  one  has  uvor  wilueased  a  process  of  solf-imprc^iutiun  in  i\w  treniatode  outozoa 
or  io  their  alUsB.  Not withstAn ding  Leuckart's  rcpreflentationp  rcsjjecting  Ttmta  «rAitta> 
tcetu»,  I  am  not  certain  that  this  process  is  ordinarily  accomplishod  in  the  Oeatodo. 
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"  (n.) — The  yelk  molecules  surrounding  tho  gorminal  vosiclo 
are  not  directly  transformed  into  an  ombiyo.  On  tho  contrary, 
tboy  only  appear  to  part  with  a  portion  of  their  constituent 
elements,  wliich  portion,  in  coiiihiuation  with  the  genn  vesicle,  and 
by  moans  of  the  latter,  is  employed  in  funning  the  embryonic  cells, 
whilst  the  otlier  portion  remains  superfluous.  Again,  in  regard  to 
the  vascular  system  of  trematoda,  it  is  partly  ciliated  and  partly 
non-ciliated ;  but,  at  all  events,  we  find  that  the  vessels  have  a 
wall  flimished  with  a  lining  of  epithelium.  There  is  little  doubt 
tha.t  the  circulating  fluid  enters  from  without  ;  however,  its 
principal  function  is  excretory.  In  somo  species,  or  in  some 
parts  of  tho  system,  the  excretory  matters  do  not  render  the 
circulating  fluid  turbid  ;  at  other  times  it  appears  that  they  are 
mixed  with  much  solid  matter  which  becomes  excreted  through 
the  caudal  opening." 

Q&nera.  —  Fascwh,  Linneus ;  Oavipula,  Cobbold  ;  Distoma, 
Zeder  ;  JJicrorwlium,  Dujardin,  Weinland ;  Bilharzia,  Cobbold  ; 
=  Gi/mecophorus,  Diesiug;  =  Thfcoacrraa^  Moquin-Tandon ;  =  ScUa- 
tmoma,  Weinland ;  Kollilcena,  Cobbold ;  Cronsoderat  Dujardin ; 
fJchinostoma,  Dujardin  ;  Gasierosioma^  Von  Siobold ;  WMUa^ 
Cobbold;  CodoHocepktihiitj  Diesing;  Eml^Uinm,  Diesing;  Holos- 
Umia,  Nitzsch ;  Hflmistamity  Diesing ;  Diplosicmm,  Nordmaun ; 
Itkopalophorus,  Diesing;  Ampkwioma,  Zeder ;  AmphiptyckeSt 
Grubo  and  Wagener ;  Tylodelphyst  Diesing. 
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Stnictore  of  |}aritciilar  IrcumtodL"  tyi(e»— Fiisciolji — Gnsterostoma — Campula  — Billiarzta 
— EchinoBtoma — BWnilj  of  the  TritttomoB— Their  ile\*Gloiimont  and  Genfira — The 
Polysbiimeit — Genem— The  Ciymdactyles — Wedl's  resewrlies  rcsjwctmg  their  orgn- 
nizaticiii — Developnient — \vu  Siebold's  mid  Van  BentxloiiV  opinions  contrsstcd. 

Unpee  this  head  I  first  proceed  to  offer  a  few  remarks  respect- 
ing one  or  two  of  the  more  striking  or  otherwise  interesting 
forms  belonging  to  the  last-described  family  of  Trematodes- 
These  descriptions  and  notices  must  necessarily  bo  bnef. 

Fasciohi. — As  I  have  elsewhere  urged,  the  common  liver  fluke 
ought  not  to  be  placed  under  the  genus  DUiovuiy  its  proper  generic 
title  being  Fa^ciola^  as  first  proposed  by  the  illustrious  Linneua 
(1767),  and  subsequently  adopted  by  F.  Miiller  (17S7),  Brcra 
(1811),  Ramdohr  (1814),  and  others.  Unfortunately,  Ketzius 
(1786)  and  Zeder  (1800)  changed  the  generic  appellation  without 
good  cause,  and  the  majority  of  \mters,  following  their  authority, 
reftise  to  employ  the  original  name,  notwithstanding  that  the  dis- 
tinctive t}'pes  of  structure  diaplayed  by  the  two  genera,  respectively, 
demand  the  retention  of  the  Linnean  title.  A  glance  at  the 
arrangement  of  the  digestive  apparatus,  as  shown  in  a  fasciole  I  dis- 
covered in  the  Giraffe  (1854),  exhibits  a  marked  deviation  of  the 
simple  distome  type  (see  Frontispiece) .  I  have  now  publicly,  for 
several  years  past,  and  at  regular  intervals  (1854-56-58-60-62), 
strongly  urged  a  final  adoption  of  the  Linnean  nomenclature,  the  pro- 
priety of  this  view  having  been  previously  advocated  by  Blanchard, 
I  think  it  would  even  bo  preferable  to  abandon  the  genus  DUionui 
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aJtogether  (substitutmg  DicroccnUnni,  as  Weinland  has  done)  than 
to  place  the  fascioles  under  any  other  title  than  that  indicated  by 
Linneus. 

Camimla, — The  propriety  of  the  view  above  advanced  is  ren- 
dered more  cogent  by  the  discovery  of  an  intermediate  type  of 
fluke,  whose  digestive  cooca,  instead  of  displaying  the  dendritic 
character  of  the  Fascioles,  offer  a  peculiar  zigzag-like  form ;  hence 
the  generic  title  (ica/*irwXo*)-  In  A])ril,  1856,  T  procured  about  fifty 
specimens  of  this  treraatode  (Fig.  10)  from  the  liver  of  a  common 
porpoise   (DelphimtH  pfioco^na).      They   occupied    the    peripheral 
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extremities  of  the  biliary  ducts,  which  were,  in  the  situations 
occupied  by  the  dukes,  romarkal)ly  thickened  and  knotted.  As 
many  as  seventeen  individuals  were  found  associated  at  one  spot. 

BiOutTzla, — Up  to  the  time  of  Bilhara's  announcement  of  the 
existence  of  the  Disioma  iujomniolnmnt  which  he  found  so  abundant 
in  the  people  dwelling  on  the  borders  of  the  Nile,  almost  all  the 
flukes  were  considered  to  bo  hermaphroditic,  or,  in  other  words, 
each  individual  was  furnished  with  both  male  and  female  organs  ; 
the  only  exception  being  that  of  the  DUtmna  fiUkoUe,  regarded  by 
Rudolphi  and  Dujardin  as  a  species  of  MonoMlmna.  Guided  by  this 
fact  and  by  the  circumstance  of  other  co-existing  peculiarities,  I 
formed  a  distinct  genus  for  the  reception  of  the  Egyptian  ilukc, 
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emplojnng  for  tliis  purpose  the  origmal  discoverer's  name.  Since 
tbis  was  done  1  have  observed  that  several  foreign  helminthologists 
have  acted  in  a  simiUr  mannoi'i  but,  as  usually  happens  in  such 
cases,  they  have  employed  different  generic  titles,  so  that  the  nomen- 
clature has  become  rather  complicjited.  However,  letting  this  pass, 
the  genus  BUkarzUi,  in  itatilf  so  pecuhar,  is  only  yefc  known  to 
infest  man  and  monkey.  Here,  it  must  be  admitted,  is  an  inter- 
esting circumstauce,  admirably  suited  to  the  taste  of  those  who 


FiQ.  11. —  Upper  tKird  of  l\ll.UAUf.lj,  itufUATVUU,  Cohbold;  from  U10  portal  vein  of  an  Afrvan 
Hotikejr  {Ctnfn/pithecv*  fali^noaut).     X  lU  dism.— Original. 

ore  on  the  look-out  for  affinities  of  habit  between  bimaoa  and 
quadinimana.  The  Cercoplihecus  fuliyhiosus  is  an  Afi-ican  monkey, 
and,  doubtless,  in  its  native  haunts  it  procures  the  larvae  of  its 
BiUmi'zia  from  the  same  sources  as  our  brethren  in  Kgypt.  Up  to 
the  present  time  we  are  uninformed  as  to  the  habitat  and  charac- 
teristics of  Its  larval  state,  but  Griesinger  conjcctm-es  that  the 
young  exist  in  the  waters  of  the  Nile,  in  the  fishes  which  therein 
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only  a  short  stomachal  cavity,  which  reminds  one  of  the  same 
viscus  in  the  imporfoctly  organized  sporocysts  or  redijE.  The 
yelk-forming  glands  exhibit  conspicuous,  round,  secreting  cells, 
the  testes  being  also  largely  developed.  1  have  also  noticed 
two  other  small  bodies,  one  of  which  probably  represents  the 
ovary  or  germstock,  whilst  the  other  may  bo  referred  to  the  recep' 
taculufm  seminist  or  posterior  seminal  vesicle  of  Von  Siobold.  The 
connection  between  these  several  organs  is  not  scon  in  this 
specimen,  but  their  relative  position  is  well  shown.  When  the 
species  first  came  under  my  observation,  I  naturally  followed 
Rudolphi,  who  described  this  trematode  as  a  distome  {D.  (jract' 
hscenm,  Rudolphi).  I  remember  seeking  most  dihgently  for  the 
digestive  tubes,  being  greatly  puzzled,  nut  merely  by  their  absence, 
but  also  by  the  character  and  |)osition  of  an  organ  which  we 
now  well  know  to  be  the  sheath  of  the  intromittent  appendage.  The 
uterus  also  terminates  in  its  immediate  vicinity,  opening  externally 
by  a  common  outlet.  The  anatomy  of  this  genus  has  been  pretty 
fully  illustrated  by  Von  Siebold.  According  toMohn,  the  excretory, 
water-vascular  organ  (or  respiratory  apparatus,  as  he  interrogatively 
puts  it)  consists  (in  GaMerosioma  ftmbriatum)  of  a  broad  central 
tube  occupying  the  entire  length  of  the  body.  In  connection  with 
this  tube,  he  did  not  discover  any  branches,  but  ho  represents  it 
as  a  simple  sac  opening  externally  at  the  caudal  extremity. 

Ainphistoma. — The  most  mai'ked  character  in  this  genus  has  refer- 
ence to  what  may  be  styled  the  caudal  position  of  the  acetabulum, 
which  is  also  very  largely  developed,  being  two  or  three  times 
gi*eater  than  the  oral  sucker.  This  feature  is  admirably  shown  in 
the  copy  here  given  of  Blanchard's  enlarged  figure  of  Avtphis- 
irnna  eonicum  (Plato  111.  Fig.  1),  the  same  species  being  also 
represented  by  two  other  \news  where  it  is  drawn  twice  the 
natuj'al  size  (Figs.  2  and  3).  The  digestive  system  conforms 
closely  to  the  true  diatomo  type,  as  do  also  the  reproductive  organs, 
both  of  the  male  (Fig.  5)  and  female  (Fig.  4).  The  ova  in  this 
species  are  about  l-150th  of  an  inch  long,  and  l-:*oOth  of  an  inch 
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in  breadth.     The  egg  represenUxl  in  the  accompanying  plate  (Pig. 
G)  was  obtained  from  an  amphistome  found  in  the  paunch  of  a 
Zebu  formerly  living  in  tho  London  Zoological  Society's  Menagerie. 
Fig.  7  represents  a  group  of  sperm-cells  or  coi-puscles  from  the 
testes.     Tho  latter  organs,  according  to  my  own  dissections,  are 
not  oval,  but  lobcd,  and,  therefore,  I  have  in  this  particular  modified 
the  otherwise  generally  accurate  representation  of  Blauchard.    B' 
the  most  striking  appearances  in    the   accompanying  illustrat 
have  reference  to  the  pouched  coecal  ends  of  the  minute  twigs  o 
water- vascular  system,  which,  if  BlanchanVs  drawings  are  cc 
entitle  him  to  tho  credit  of  having  first  pointed  out  such  a  r 
origin  in  these  vessels.     Dr.  Guido  Wagoner  has  indicated ' 
arrangement  in  connection  with  the  water-vascular  system  m 
tomatat  but  my  own  recent  inquiries  enable  me  to  assert  mot 
positively  that    no   such    enlargement  of  the  ultimate  ramifica- 
tions obtains  in  the  genus  FamcwJa.     The  general  arrangement  of 
these  vessels  in  the  last-named  genus  is  indicated  in  one  of  the 
figures  given  in  the  Front isj)icce,  but  I  reserve  a  more  particular 
account  of  this  system  until  I  specially  treat  of  the  anatomy  of  the 
common  fluke  in  the  Second  Part  of  this  work.     In  the  meantime 
i  would  call  at  leiition  to  tho  diifwences  observable  in  the  armnge- 
mont  of  tho  vessels  of  i^tfyao/a  as  compared  with  the  same  series 
of  structures  in  Ampkittfovia.     Long  ago,  Laurer  pointed  out  the 
course  pursued  by  the  two  main  channels,  from  the  head  down- 
wards on  either  side  of  the  body,  and  their  ultimate  communica- 
tion by  means  of  a  pyriform  reservoir,  as  here  shown  on  the  dorsal 
surface  of  the  Amphistome.     Sevei'al  authors,   such  as  Bojanus, 
Dicsing,  Laurer,  and  Blanchard,  have  described  a  nervous  system 
in  this  genus,  and  Laurer  even  afiirmed  that  he  had  seen  gangli- 
onic enlargements  along  the  course  of  the  principal  nerve-trunks 
both  here  and  in  other  trematodes.     It  is  very  doubtful,  however, 
if  any  lateral  gangUa  exist.     The  lai*vse  of  Aiivpkvftoma  conicum 
have  not  yet  been  identified,  but  in  all  likelihood  they  dwell  in 
the  bodies  of  water-snails.     This  may  bo  inferred  from  the  cfrcum- 


AMPHI8TOMA EL'IIINOSl'OMA. 


39 


stance  that  tlio  larvaj  or  cercariae  of  another  species  {Aviphintoma 
stthclavatum)  which,  in  the  aUult  condition,  dwells  in  frogs  and 
newts,  have  been  found  both  by  Filippi  of  Turin  and  pQgen- 
Bteeher  of  Heidelberg,  on  the  siirface  of  the  body  of  various  species 
of  Planurbtti ;  it  would  seem  also,  tliat  Van  Beneden  lias  found 
them  in  different  species  of  Cijdait.  If  this  bo  correct,  it  becomes 
quite  clear  that  when  deer,  sheep,  or  cattle  resort  to  ponds  and 
running  streams  to  quench  their  thirst,  they  nocessarily  run  the 
risk  of  infecting  themselves  with  these  larvse  ;  and  in  this  way  they 
are  probably  transferred  to  the  paimch  or  rumen,  where,  becoming 
attached  to  the  internal  lining  membrane  of  the  organ,  they  com- 
plete their  final  stage  of  development. 

fichinostoina.—ln  this  genus  —  or  sub-genus,  as  originally 
ostabUshed  by  Dujardiu — the  oral  sucker  is  surrounded  by  a  circle 
of  little  spines,  or  it  occupies  the  centre  of  a  disk  which  is  clef^  al^ 
the  venti'al  or  anterior  aspect.  Tn  the  latter  case  the  disk  is  either 
bordered  both  laterally  and  ahove  by  spines,  or  there  are  two  large, 
lobed  appendages,  whose  margins  are  fiimished  with  spines.  In 
other  respects  this  genus  very  nearly  corresponds  with  the  tjrpical 
distomos,  but  the  simple  digestive  tube  biftu-catcs  immediately 
below  the  oesophageal  bulb.  As  an  illustration,  I  select  tho  Ei'hi- 
noittf>ina  hhpidumi  which  species  Dujardin  —  being  misled  by 
CrepUu*s  erroneous  description — omitted  to  place  in  this  genus, 
although  ho  hud  previously  entertained  a  very  strong  suspicion 
that  it  was  a  true  echiuostome.  The  specimen  here  drawn  (Fig. 
13)  was  taken  by  me  from  the  spiral  intestine  of  a  sturgeon  (1855), 
in  which  fish  it  occurs  very  abundantly.  It  will  be  noticed  that 
there  are  two  rows  of  largo  spines  surrounding  the  cephahc  disk, 
the  latter  structure  being  incomplete  at  the  ventral  margin  (which 
is  here  turned  away  from  the  obsei*ver).  The  relative  disparity 
of  the  two  rows  of  cephalic  spines  are  better  seen  in  more  highly 
magnified  figures  of  these  organs.  The  integumentary  spines 
clothing  tho  general  surface  of  the  body  vary  considerably  in 
character,   according  to  their  position.     Those  situated  at  tho 
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neck  are  narrow  and  sharply  pointed,  but,  aa  regards  size, 
they  gradually  dwindle  down  to  a  mere  point  or  tubercle  aa  our 
inspection  approaches  the  caudal  extremity,  whore,  in  point  of  fact, 
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they  become  alto^ther  obsolete.  In  the  enlarged  figure  hero 
given,  we  obtain  a  back  view  of  the  head  and  a  lateral  view  of  the 
Iwdy,  the  neck  liaving  been  partially  twisted ;  the  ventral  sucker  is 
concealed,  but  the  semi- transparency  of  the  skin   permits   a  view 


of  tbc  internal  reproductive  organs,  wliich  it  is  here  unnecessary  to 
particularize. 

7Vi.s/omufrt?.— The  various  members  of  this  femily  display  a 
leech-like  aspect,  in  consequence  of  which  they  have  been  placed 
either  along  with  the  MahrobdeUido!,  or  in  some  other  allied  family 
of  the  suctorial  annelids.  Tt  is  admitted,  on  all  hands,  that  the 
tristomes  are  not  entozoa  in  the  liteml  acceptation  of  th«  term,  yet 
it  will  be  seen  that  their  internal  organization  conforms  more 
strictly  to  the  trematode  type  than  to  that  of  the  H{rudinUi<e, 
Thus,  they  support  two  small  suckers  anteriorly  and  one  large 
sucker  posteriorly,  tlie  body  being  externally  smooth,  devoid  of 
annulations,  and  more  or  less  compressed.  The  mouth  is  placed 
in  front  between  the  cephalic  suckers,  coram unicatinp:  with  a  beau- 
tiiully  ramified  and  dendriform  intestine,  whilst  the  main  divisions 
of  the  latter,  from  either  side,  combine  at  the  lower  part  of  tlie 
body,  so  as  to  form  a  closed  system  of  tubes.  The  tristomes 
have  therefore  no  anus.  In  some  species  the  large  caudal  sucker 
is  sessile;  in  others  it  is  stalked  or  pedunculateil,  being  in  either 
case  bordered  by  a  membranous  fold  (Dujardin).  All  the  species  are 
hermaphroditic,  and  display  an  an-angement  of  the  reproductive 
organs  very  similar  to  that  which  we  find  to  be  present  in  the 
flukes,  properly  bo  called.  These  animals,  as  before  implied,  are 
ectozoa,  some  of  them  living  on  tlie  gills  of  fishes,  others  attaching 
themselves  to  the  general  surface  of  the  bodies  of  their  piscine 
hosts,  selecting  especially  the  neighbourhood  of  the  fins,  whilst  a 
third  kind  are  parasitic  on  crustaceous  parasites,  the  latter  being 
also  attached  to  marine  fishes. 

Development. — Our  knowledge  of  the  genetic  history,  in  so  far 
as  it  relates  to  the  typical  members  of  this  family,  must  be  consi- 
dered very  imperfect;  but  in  the  case  of  the  aberrant  genus 
Udonella,  the  mode  of  development  is  known  to  be  remarkably 
simple  and  direct.  In  this  genus,  according  to  the  researches  of 
Van  Beneden,  the  embrj'os  are  comparatively  large,  and  they 
acquire  the  form  and  cliai-acteristics  of  their  parents  whilst  they 
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stance  that  the  larva;  or  ccrcarice  of  another  species  {Ampkistoma 
SHbdavalum)  which,  in  the  adult  condition,  dwoUs  in  frog3  and 
newts,  have  been  found  both  by  Filippi  of  Turin  and  Pagon- 
stecher  of  Heidelberg,  on  the  surface  of  the  body  of  various  species 
of  Phinorhin ;  it  would  seem  also,  that  Van  Beneden  has  found 
them  in  different  species  of  Cydaa.  If  this  bo  coirect,  it  becomes 
quite  clear  that  when  deer,  sheep,  or  cattle  resort  to  ponds  and 
running  streams  to  quench  their  thirst,  they  necessarily  nm  the 
risk  of  infecting  themselves  with  these  larvae ;  and  in  tins  way  they 
are  probably  transferred  to  the  paunch  or  nimen,  where,  becoming 
attached  to  the  internal  liuinp;  membrane  of  the  organ,  they  com- 
plete their  final  stage  of  development. 

Echinvstoma. — In  this  genus  —  or  sub-genus,  as  originally 
established  by  Dujardin — the  oral  sucker  is  surrounded  by  a  circle 
of  tittle  spines,  or  it  occupies  the  centre  of  a  disk  which  is  cleft  at 
the  ventral  or  anterior  aspect.  In  the  latter  case  the  disk  is  either 
bordered  both  laterally  and  above  by  spines,  or  there  are  two  largo, 
lobcd  ajipcndages,  whose  margins  are  furnished  ^vith  spines.  In 
other  respects  this  genus  very  nearly  corresponds  with  the  typical 
distomes,  but  the  simple  digestive  tube  bifurcates  immediately 
below  the  oesophageal  bulb.  As  an  illnatration,  I  select  the  Jilchi- 
•nostmna  hUpuliunt  which  species  Dujardin  —  being  misled  by 
Creplin's  erroneous  description — omitted  to  place  in  this  genus, 
although  ho  liad  previously  entertained  a  very  strong  suspicion 
that  it  was  a  true  echinostome.  The  specimen  here  drawn  (Fig. 
13)  was  taken  by  mo  from  the  spiral  intestine  of  a  sturgeon  (1855), 
in  which  fish  it  occurs  very  abundantly.  It  will  be  noticed  that 
there  are  two  rows  of  large  spines  surrounding  the  cephalic  disk, 
the  latter  structure  being  incomplete  at  the  ventral  margin  (which 
is  here  turned  away  from  the  observer).  The  relative  disparity 
of  the  two  rows  of  cephalic  spines  are  better  seen  in  more  highly 
magnified  figures  of  these  organs.  The  integumentary  spines 
clothing  the  general  surface  of  the  body  vary  considerably  in 
chai'actcr,   according  to  their  position.     Those   situated  at  the 
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stance  that  the  larvae  or  cercariae  of  another  species  (Amphistoma 
subclacatum)  which,  in  the  adult  condition,  dwells  in  froga  and 
newts,  have  been  found  both  by  Filippi  of  Turin  and  Pagen- 
stcchor  of  Heidelberg,  on  the  surface  of  the  body  of  various  species 
of  Planorlna ;  it  would  seem  also,  that  Van  Benoden  lias  found 
them  in  different  species  of  Ot/clan.  If  this  be  correct,  it  becomes 
quite  clear  that  when  doer,  sheep,  or  cattle  resort  to  ponds  and 
running  streams  to  quench  their  thirst,  they  necessarily  run  the 
risk  of  infecting  themselves  with  these  larvae ;  and  in  this  way  they 
are  probably  transferred  to  tlie  paunch  or  rumen,  w^here,  becoming 
attached  to  the  internal  lining  membrane  of  the  organ,  thoy  com- 
plete thoir  final  stage  of  development. 

Echhwfitoma. — In  this  genus  —  or  sub-gonus,  as  originally 
established  by  Dujardiu — tho  oral  sucker  is  surrounded  by  a  circle 
of  little  spines,  or  it  occupies  the  centre  of  a  disk  which  is  cleft  at 
the  ventral  or  anterior  as|Kict.  In  the  latter  case  tho  disk  is  either 
bordered  both  laterally  and  above  by  spines,  or  there  are  two  large, 
lobed  appendages,  whose  margins  are  furnished  with  spines.  In 
other  respects  this  genus  very  nearly  corresponds  with  the  typical 
distomcs,  but  the  simple  digestive  tube  bifurcates  immediately 
below  tho  oesophageal  bulb.  As  an  illustration,  I  select  the  Echi- 
nostfytna.  ht'jtjndum,  which  species  Dujardin  —  being  misled  by 
Croplin*s  erroneous  description — omitted  to  place  in  this  genus, 
although  he  had  previously  entertained  a  very  strong  suspicion 
that  it  was  a  true  echinostome.  The  specimen  heie  drawn  (Fig. 
13)  was  taken  by  me  from  the  spiral  intestine  of  a  sturgeon  (1856), 
in  which  fish  it  ocoura  very  abundantly.  It  will  be  noticed  that 
there  are  two  rows  of  large  spines  surrounding  the  cephalic  disk, 
tlie  latter  structure  being  incomplete  at  tho  ventral  margin  (which 
is  here  turned  away  from  the  observer).  The  relative  disparity 
of  the  two  rows  of  cephalic  spines  are  better  seen  in  more  highly 
magnified  figures  of  these  organs.  Tho  integumentary  spines 
clothing  tho  general  surface  of  the  body  vary  considerably  in 
charaotor,  according  to  their  position.     Those  situated  at   tho 
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Stance  that  tlio  larvae  or  cercarine  of  anotbor  species  (Aittpkistoma 
subdiivatum)  which,  in  the  adult  condition,  dwells  in  frogs  and 
newts,  have  been  found  both  by  Filippi  of  Turin  and  Pagen- 
Btecher  of  Ileidolborg,  on  the  surface  of  the  body  of  various  species 
of  Planorl'is ;  it  would  seem  also,  that  Van  Beneden  has  found 
them  in  different  species  of  Cijclaa.  If  this  bo  correct,  it  becomes 
quite  clear  that  when  deor,  sheep,  or  cattle  resort  to  ponds  and 
running  streams  to  quench  their  thirst,  they  necessarily  run  the 
risk  of  infecting  themselves  with  these  larvae  ;  and  in  this  way  they 
are  probably  transferred  to  the  paunch  or  rumen,  where,  becoming 
attached  to  the  internal  lining  membrane  of  the  organ,  they  com- 
plete their  final  stage  of  development. 

Erhinostoma.—ln  this  genus  —  or  sub-genus,  as  originally 
estabUshed  by  Dujardiu — the  oral  sucker  is  surrounded  by  a  circle 
of  little  spines,  or  it  occupies  the  centre  of  a  disk  which  is  cleft  at 
the  ventral  or  anterior  aspect.  In  the  latter  case  the  disk  is  either 
bordered  both  laterally  and  above  by  spines,  or  there  are  two  large, 
lobed  appendages,  whose  margins  are  furnished  with  spines.  In 
other  respects  this  genus  very  nearly  corresponds  with  the  typical 
distomes,  but  the  simple  digestive  tube  bifurcates  immediately 
below  the  cosophagoal  bulb.  As  an  illustration,  I  select  the  Ei'kU 
nostmna  kinpidum,  which  species  Dujardiu  —  being  misled  by 
Creplin*s  erroneous  description — omitted  to  place  in  this  genus, 
although  he  had  previously  entertained  a  very  strong  suspicion 
that  it  was  a  true  echinostome.  The  specimen  here  drawn  (Fig. 
13)  was  taken  by  me  fi*om  the  spiral  intestine  of  a  sturgeon  (1855), 
in  which  fish  it  occm-s  very  abundantly.  It  will  bo  noticed  that 
there  are  two  rows  of  large  spines  surrounding  the  cephalic  disk, 
the  latter  structure  being  incomplete  at  the  ventral  margin  (which 
is  here  turned  away  from  the  observer).  Tho  relative  dispai-ity 
of  tho  two  rows  of  cephalic  spines  are  better  seen  in  more  highly 
magnifiotl  figures  of  these  organs.  Tho  integumentary  spines 
clothing  the  general  surface  of  the  body  vary  conaiderabiy  in 
character,   according  to  their  ])osiUou.     Those   situated  at   tho 
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parental  envelope  closed  in  upon  tlio  opening,  and  all  tliat  remained 
was  a  small  cavity  or  sac,  indicating  the  position  recently  occupied 
by  the  "  daughter  "  Gyroda^^tijbte.  Altogether,  the  process  occu- 
pied ahout  five  minutes  from  the  commencement  of  the  "budding" 
to  the  closure  of  the  assumed  vaginal  outlet.  In  this  instance  I 
carcfiUly  compared  the  so-called  "  parent  "  with  the  *'  daughter," 
but  in  regard  to  size  I  can  scarcely  aver  that  the  former  was  the 
larger  of  the  two.  The  similarity  of  bulk  is,  perhaps,  more 
apparent  than  real,  owing  to  the  circumstance  that  the  freed 
young  one  rapidly  extends  itself  and  moves  about  in  all  directions, 
whilst  the  parent  as  readily  contracts,  or  "  shuts  up,"  so  to  speak, 
thns  appearing  at  a  striking  disadvantage. 

As  I  have  before  hint-ed,  Van  Beneden  demurs  altogether  to  the 
relational  \Hew  of  these  creatures  estflblislied  by  Von  Siebold.  He 
does  not  admit  the  parent  to  be  a  kind  of  "nurse;"  he  docs  not 
consider  the  primary  young  one  to  bo  a  "daughter;"  and,  conse- 
quently, he  docs  not  regard  the  embryo  seen  within  the  latter  as  a 
"grand-daughter."  Van  Beneden,  whose  words  I  translate  lite- 
rally, writes  as  follows:* — "  According  to  our  researches  there 
is  here  a  false  interpretation;  the  little  daughter  is  lodged  within 
the  side  of  its  pretcndetl  mother,  and  not  in  its  interior ;  instead 
of  being  its  mother,  it  is  its  sister;  there  is  a  difference  of  shape, 
because  there  is  a  difference  of  age;  the  Gyrodactyles  are  vi\npa- 
rous,  and  as  among  the  higher  Trematodes  the  eggs  are  formed 
one  by  one,  one  embryo  is  scai'cely  forme*!  when  another  com- 
mences its  evolution,  and  the  egg-tieposition  is  effected  even  whilst 
the  embryo  is  being  produced.  The  G,>Todactyles  are  therefore 
viviparous  worms  which  beget  a  single  embryo  at  a  time,  as  those 
of  the  trematodo  group  to  which  thoy  are  allied  beget  a  single  egg 
at  a  time ;  and  before  the  first  embryo  is  expelled  another  is  already 
partly  developed.  There,  wo  believe,  lies  the  correct  interpreta- 
tion of  that  phenomenon;  instead  of  a  bud  it  is  an  embrj-o,  which 
lias  escaped  from  an  egg.  Here,  therefore,  wo  have  no  phenome- 
*  "  Milnioii-c-  sur  \e*  Vem  Iniestincaux." — PoriB,  I808,  p.  65. 
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non  ofaJtemate  generation  or  of  digenesis,  as  Von  Siebold  supposes, 
but  a  simple  viviparous  reproduction." 

Genera, — QyrodactyluSt  Nordmann  ;  Ddctylogyrus,  Diesing ; 
Galceostoma,  Van  Beneden ;  Tetraonchus,  Diesing  ;  Diplectanum, 
Diesing. 
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fiB  ft  typo— G«ncrtt— Gnniiiflie,  or  family  of  hair-vrormi!— Diyanlin'a  occuuiit  of  tfao 
etractnrv  of  Mt-nni*  Hiffr«ae«ru — Tliu  vluwa  of  MciHsncr,  Von  Sioholii,  And  Van 
Beneden  regixjcting  the  dovt>Ioi)iiic>nt  of  Mcrmis-Gcucro — Structure  of  Spliinru- 
loria — Ox}mrid»,  or  thrend-womut — Orga.niKation  of  Oxyuria  curvula — Geuero. 

In  tlio  foregoing  cbapturs  I  havo  duvoted  a9  much  space  as  could 
Ije  spared  for  a  general  description  of  the  sterehninthic  group  of 
worms ;  and,  therefore,  I  now  pass  to  the  consideration  of  the  third 
order  of  helminths,  or,  in  other  words,  to  the  Nematoda.  This 
order  is,  as  we  have  seen,  equivalent  to  the  second  sub-class  or  coelel- 
minths,  in  which  tho  internal  organs  are  loosely  suspended  within 
91  well  defined  perivisceral  cavity.  The  term  Nematoda  (w7/*a-e2&»s) 
implies  tho  possession  of  a  more  or  less  thread-like  form  of  body, 
but,  in  conformity  with  tho  most  obvious  and  general  character 
present^^l  by  nearly  every  member  of  the  group,  these  helminths 
are  with  greater  fre^iuency  denominated  round  tc&rms.  So  far  as 
I  am  aware,  all  tho  forms  (except  that  of  a  new  genus — SiinoTtdsiat 
T.  S.  C.)  are  very  much  longer  than  they  are  broad,  and  it  ia 
only  in  a  few  exceptional  cases  that  we  find  a  tendency  towards 
the  iiattoned  character  seen  in  other  helminthic  types. 

Aspect. — Tho  Nematodes  as  a  whole,  and  especially  the  more 
typical  and  better  known  forms,  bear  a  marked  external  resem- 
blance to  the  cominou  eartliworm  ;  but  their  internal  organization, 
wliun  compared  with  that  of  the  latter,  will  be  found  to  differ  most 
materially.     The  majority  of  the  species  are  of  small  size,  varying 
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usually  from  a  few  lines  to  two  or  three  inches  in  length ;  how- 
ever, there  ore  some  (Mccoptionally  large  indiviilufils  whose  lon- 
gitudinal admeafmrement  extends  to  several  feet.  Cogent  examples 
of  this  kind  may  he  instanced  in  the  great,  red-coloured,  kidney- 
worm  (Eu«trnmjyluif  giguif),  in  the  large  round- worm  of  the  horse 
iris  megalooijihaUi)  ^  and  in  the  guinea- worm  (Dracu.nmdvs 
iis)  of  tropical  countries. 

Habita. — Most  of  the  Nematoda-  ore  parasitic  only  during  a 
portion  of  their  life-time,  though  it  must  be  allowed,  as  a  rule, 
that  the  period  of  their  non-parasitic  eiistenco  is  comparatively 
limited.  Some  few  are  altogether  non-parasitic.  In  the  case 
of  those  round-worms  which  expel  their  ova  in  a  very  imperfectly 
developed  condition,  a  long  immersion  of  the  eggs  in  water 
appears  to  be  necessary  for  the  development  of  the  embryo.  In 
such  cases  the  time  of  their  uon-paraaitic  condition  will  vary  from 
six  to  twelve  months,  or  even  more.  After  this  period,  if  they 
are  not  soon  passively  transferred  to  their  proper  hosts,  they  will, 
in  all  UkeUhood,  rapidly  perish.  Even  in  the  case  of  the  armed 
embryos  ofMertnis,  the  continuance  of  life  is  probably  dependant  on 
the  success  which  attends  their  efforts  to  bore  their  way  into  the 
bodies  of  the  hosts — grubs  and  caterpillars — which  are  suitable 
to  them.  In  the  Nematodes,  therefore,  larval  migration  is  necessary 
for  the  welfare  and  continuation  of  the  species,  and  this  "wander- 
ing," as  it  is  called,  may  be  accomphshed  either  in  an  active  or 
in  a  passive  manner. 

Disiriimtitm. — Nematodes  infest  abundantly  the  human  body ; 
they  are  scarcely  less  numerous  in  the  higher  apes  auti  monkeys, 
being  also  tolerably  frequent  in  the  bats.  Almost  always  present  in 
the  camivora,  wo  find  them  especially  common  in  cats,  dogs,  and 
weasels.  No  less  than  six  species,  referable  to  four  distinct 
genera,  are  described  as  infesting  the  hedgehog,  not  a  few  also 
occurring  in  the  aUied  moles  and  shrews.  In  rats,  mice,  squirrels, 
rabbits,  bares,  and  other  rodents,  they  are  equally  abiimlant.  Some 
few   bpocies  havo   been    found    in    iho   e<le!»tatcii,    but  they   are 
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much  more  prevalent  in  swine  and  their  allies.  In  herbivorous 
animals,  generally,  they  are  common,  being  remarkably  numerous 
in  the  horse,  ass,  ox,  deer,  and  sheep.  One  or  two  species  are 
constantly  present  in  tlip  seal  and  porpoise  respectively,  but  we 
are  very  imperfectly  informed  as  to  their  presence  or  absence  in 
the  large  cetacea.  The  Nematodes,  as  a  group,  are  particidarly 
Hable  to  invade  all  kinds  of  birds,  ©specially  game  and  poultry.  In 
reptiles  thoy  are  certainly  less  numerous;  but  in  fishes  they 
are  almost  as  prevalent  as  in  the  feathered  tribe.  On  the  whole, 
therefore,  it  may  be  affirmed  that,  in  so  far  as  reference  is  made 
to  the  vertebrate  host,  the  nematode  species  are  more  generally, 
numerously,  and  uniformly  distributed  than  the  individual  members 
of  other  helminthic  orders. 

Nuviber  atuJ  Arramgemetit, — It  is  more  difficult  to  arrive  at  an 
approximatively  true  estimate  of  the  total  number  of  nematode 
species  in  existence,  than  it  is  to  form  a  similar  estimate  in  regard 
to  the  other  kinds  of  helminths.  This  arises  first  fix>m  the  cir- 
cumstance that  the  forms  are  undoubtedly  more  nimierous  and 
more  ^^idely  distributed  ;  secondly,  because  a  multitude  of  juvenile 
forms  have  been  taken  for  adults ;  and  thirdly,  because  the  re- 
putedly distinct  forms  are  less  markedly  definable  than  are  those 
belonging  to  other  orders  of  parasites.  Altogether,  nearly  800 
species  have  been  cither  described  or  indicated,  but  at  the  very 
lowest  estimate  I  should  think  that  not  less  than  250  of  these  so- 
called  species  might  be  legitimately  cast  aside  as  spurious.  This  very 
necessary  deletion  permits  us  to  assume  that  the  order  of  Nema^ 
todes,  as  at  present  known,  comprises  about  550  species.  The 
various  forms,  naturally  grouped,  may  be  classed  in  the  following 
manner  :— 

AnguUluliJte  {frnmy^y  I.) 
Gordiid't  {Family  II-) 
OxyuridiB  {VtsaWj  III.) 
FiUtruta  (Family  IV.) 
NeuaTodi.        \  CAfi>«itftfii/Aii/*f  (FBdily  V,) 
Atcariiia  (Family  VI.) 
SlrongyUtttr  (Family  VLI-) 
Cueuitamda  (Family  VIII.) 
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An^mlluHdce. — Here  may  l^e  conveniently  brought  togotlicr  a 
vast  number  of  miniito  thread-worms,  whose  intimate  organization 
anri  course  of  development  is  not  yet  well  understood,  but  whose 
general  anatomy  is  so  far  known  that  we  need  have  little  hesitation 
in  placing  them  along  with  the  other  nematode  families.  Some  of 
the  obscurer  genera  may  turn  out  to  be  annelids,  and  a  more 
correct  classification  will  thus  be  ultimately  adopted.  A  con- 
siderable number  of  the  Anguillulidse  are  non-parasitic,  at  least, 
so  far  as  animals  are  concerned ;  a  few  are  believed  to  be  so  alto- 
gether. Some  of  the  species  are  fomid  in  moist  earth,  in  sour  paste, 
in  vinegar,  and  in  various  vegetable  matters  undergoing  acetous 
fermentation ;  while  others  occur  endo-parasifcically  in  earthworms, 
in  aquatic  mollusks,  in  the  lar^-aj  of  beetles  and  other  insects,  in 
the  alimentary  canal  of  batrachians,  and  also  in  the  digestive 
system  of  fishes.  Some  are  oviparous,  others  viviparous.  Nearly 
all  appear  to  possess  a  remarkaljle  tenacity  of  life,  and  in  certain 
species  this  phenomenon  is  truly  astonishing.  Thus,  in  An^uUlula 
Jfinriatihs,  the  body  may  become  entirely  dried  by  exposure  to  the 
sun*s  rays,  but  the  animal  will  revive  immediately  after  moistening 
by  a  shower  of  rain.  In  like  manner,  many  of  the  species  may 
be  frozen  without  destruction  to  their  life ;  but,  on  the  other  hand, 
some  of  the  forms  will  bear  neither  the  extremes  of  heat  nor  cold  ; 
in  a  few  instances,  it  is  said  that  the  application  of  a  moderate 
heat  will  prove  fatal.  In  the  case  of  AnguiUula  Iriticif  where  the 
life-tenacity  is  most  strongly  marked,  the  obsei'vations  of  Trembley, 
Needham,  Bauer,  Dujardin,  and  others,  have  shown  that  the 
animal  is  capable  of  revivification  after  complete  desiccation  ex- 
tending over  a  period  of  four  or  even  five  years. 

Selecting  the  common  vinegar  eel  (A.  aceii)  as  a  type,  we  have 
a  filiform  body  about  forty  times  longer  than  it  is  broad,  and  seldom 
attaining  one-twelfth  of  an  inch  in  length.  Some  are  said  to  have 
measured  one  quarter  of  an  inch  from  head  to  tail,  hut  it  is  most 
common  to  find  them  about  half  a  line,  or  in  the  caseof  tho  females, 
from  one  to  two  or  more  niilimfetres  long.     The  front  of  the  body  is 
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naiTowod,  torminating  in  a  slightly  abrupt  truncate  point,  tho 
mouth  being  central,  simple,  and  unarmed.  The  pharynx  ia  pro- 
longed backwards  into  a  strong,  spherical,  muscular,  oesophageal 
bidb ;  the  latter  being  succeeded  by  a  long,  cylindrical,  intestinal 
tube  wliich  ends  in  a  distinct  anal  opening,  placed  a  Uttle  above  or 
at  the  basal  portion  of  the  tail.  Some  regard  the  oesophageal  bulb  as 
the  stomach,  and  all  recognize,  within  it,  a  special  dental  apparatus. 
The  tail  is  conical  and  finely  acuminate,  that  of  the  male  being  sup- 
plied with  two  intromittent  spicules  of  equal  length.  In  the  female, 
which  produces  its  young  viviparou8l3%  the  vaginal  outlet  is  situated 
a  little  beyond  the  posterior  third  of  the  body.  As  in  other  Nema- 
todes, the  uterus  early  divides  into  two  oviducal  tubes,  in  the 
interior  of  which  the  young  embryos  may  be  seen  either  free  or 
still  enclosed  within  their  eg^-shells. 

Gefiera. — Anguillula,  Ehrenberg;  =jR/mZ;(ii7is,  Dujardin ;  =  (in 
part)  Vibrio,  Midler  •,=jFjM;/icii(imm,  Ehrenberg ;  Pontonemat  Leidy  ; 
Enoplu^,  Dujardin;  Urobales,  Cartyor;  Avtbh/ura,  Hemprich  and 
Ehrenberg ;  =  EitckelUt  HiU,  Oncholaimus,  Dujardin ;  ?  Odontohius, 
Roussel ;  Dlphgasler,  M.  Schultze ;  ?  Vonjlaimus,  Dujardin ;  ? 
PhafiogUnet  Nordmann;  Z>iVeZi>,  Dujardin  ;  ?  Phacelura,  Hemprich 
and  Ehrenberg  ;  LcpW^ra,  Dujardin;  Ponioji^ww,  Diesing  ; /jjftcw, 
Lespes ;  ?  Ncma^  Leidy ;  ?  Hemipsilus,  Quatrefages ;  ?  PotamoneTna, 
Leidy, 

Oordiid<E. — The  filiform,  thread-like  hair-worms  are  for  the 
most  part  characterised  by  the  possession  of  an  extremely  elon- 
gated body,  which  is  usually  supplied  with  a  mouth  and  intestinal 
canal,  the  latter  ending  coecally  instead  of  opening  by  an  anus.  In 
G&rdius  aquatieus  there  is  a  mouth  and  ccsophagus  but  no  intestine, 
a  similar  rudimentary  condition  of  the  digestive  apparatus  being 
also  found  in  Mcrmis  nigrescens.  In  Anguiiiina  monolis — which  I 
take  to  be  identical  with  the  Filaria  rigida  infesting  different 
species  of  Aphodius — the  intestine  is,  according  to  Sieboid,  altogc^ 
ther  wanting,  and  the  same  may  be  said  of  Spfuvndana  hombi.  In 
the  young  of  Dracttnculus,  as  recently  shown  by  Mr.  Bastian,  the 


Hlimentary  canal  termiuafces  by  a  coecum  near  the  middle  of  the  body, 
and  not,  as  Robin  and  myself  had  supposed,  by  an  anal  outlet.  In 
other  anatomical  arrangements  the  various  species  of  Gordiidaa  vary 
still  more  strikingly,  especially  as  regards  the  disposition  of  the 
reproductive  organs.  In  all,  however,  the  sexes  are  distinct,  and 
they  are  parasitic  during  a  portion  of  their  Ule-time,  the  gi'eater 
number  taking  up  their  temporary  residence  within  insects,  whose 
bodies  they  penetrate  from  ^vithout.  In  the  same  maimer  the 
female  of  the  Guinea-worm,  or  Dracunculus  mediiiensUy  gains 
access  to  the  sub-integumentary  tissues  of  the  human  body ;  but 
it  does  not  apparently  seek  to  imitate  the  Gordii  proper  by  volun- 
tarily quitting  the  host  at  a  comparatively  early  stage  of  its  life- 
period.  The  Gordii,  after  their  escape,  deposit  multitudes  of  ova 
in  long  agglutinated  chains  either  in  water  or  moi*t  situations ; 
the  Dracunculi,  on  the  other  hand,  rcproduce  viviparously,  the 
young  being  discharged  whilst  the  parent  is  still  lodged  within  its 
host.  AH  the  Qordiidje,  like  their  anguillulino  congeners,  are 
remarkably  tenacious  of  life,  and  both  in  the  young  and  adult  con- 
ditions, will  endure  complete  desiccatioii  for  a  lengthened  period 
without  injury  to  their  vital  powers. 

Reserving  my  account  of  the  general  anatomy  and  development 
of  Dracunculus  for  the  second  part  of  this  work,  I  purposely  select 
the  genus  Mermis  as  a  type  of  the  family  under  consideration.  In 
Gordius  the  integument  is  smooth  externally,  presenting,  when 
highly  minified,  a  beautifully  reticulate  aiTangemcnt  of  the 
epithelium,  but  in  Mermis  the  skin  near  the  head  is  furnished 
with  a  variable  number  of  papillary  emitiences  which  are  probably 
homologous  with  the  more  numerous  wart-like  eminences  so  charac- 
teristic of  the  singular  genus  Sphajrularia.  In  the  year  1842, 
Dujardin  ably  investigated  the  anatomy  of  Jtfenrots  id^esceiis.* 
He  describes  the  integument  as  being  composed  of  three  distinct 
layers ;  first,  an  external  homogeneous  epidermis,  which  is  readily 
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separated  by  dissection;  secondly,  a  double  layer  of  perfectly 
smooth  and  continuous  fibres  which  cross  one  another  obliquely  so 
as  to  form  a  double  system  of  spirally  rolled  bands,  encircling  the 
body  from  end  to  end ;  and  thirdly,  a  dense  internal  cartilaginoid 
stratum,  consisting  of  from  fifteen  to  thirty  extremely  fine  laminse. 
According  to  Mr.  Bastian  (who  has  minutely  examined  the  integu- 
ment of  Dracunculus)  the  spiral  appearances  are  of  a  spurious 
character,  being  due  to  a  certain  play  of  the  transmitted  light 
when  the  stnicturea  are  viewed  under  the  microscope;  and  T  have 
myself  seen  similar  double  spiral  diffi'action  bands  when  examining 
the  little  cysts  of  Trichina  spiralis*  Dujardin,  however,  further 
states  that  in  the  region  of  the  head — which  in  3f.  nigrescens 
supports  five  or  six  papillce — these  fibres  wind  themselves  round  the 
papilliB  in  a  regular  manner,  but  near  to  the  caudal  extremity  they 
form  a  number  of  irregular  gyrations.  Below,  or  in  connection  with 
these  papilla},  "  the  integument  presents  a  lacuna  or  conical  cavity 
in  commTinication  with  the  great  space  surrounding  the  oeso- 
phagus," and  Dujardin  thus  conceives  tliat  these  openings  are  for 
the  passage  of  water  into  the  space  in  question.  This  peri- 
cesophageal  space  is  said  to  bo  distinct  from  the  general  visceral 
cavity  of  the  body,  being  continued,  according  to  Dujardin,  into 
the  two  longitudinal  cordons  sarcodiqnesy  vih\ch  pass  from  head  to 
tail  distributing  to  either  side  during  their  course  numerous 
transverse  branches  at  tolerably  regular  mtervuls.  Some  of  the 
branches  bifurcate  into  secondary  twigs.  Besides  these  cordons 
sarcodiques,  it  is  added,  that  if  the  integument  bo  viewed  fi^m 
within,  we  observe  two  longitudinal  undulating  lines  or  ridges — 
creteft  ou  cordons  (faj7/an»— destined  to  establish  a  communication 
with  the  muscular  layer  or  tube  c/uirwu.  These  appearances  evi- 
dently correspond  with  the  very  similar  structures  to  be  seen  in 
most  of  the  nematodes,  and  therefore,  in  the  opinion  of  the  writer 
of  this  work,  those  structures  severally  represent  rudimentary  con- 
ditions of  the  uervous  and  water-vascular  systems.  Dujardin, 
however,,  expresses  himself   at  variance  with  this  view,   as  will 
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be  seen  by  the  passage  quoted  below,*  Tlie  muscular  layer 
consists  of  longitudinal  and  radiating  fibres  intimately  blended 
togetUer,  forming  a  tube  charmtt  wliicli  is  lined  internally  by  a  soft 
parenchymatous  mass,  common  to  Nematodes  generally.  In  this 
mass  Dujordin  recognized  another  canal,  which  he  regarded  as  a 
secreting  organ  conceraed  in  the  production  of  certain  peculiar 
bodies  termed  oviferous  capsules ;  but  in  forming  this  opinion  he 
was  doubtless  in  error.  At  all  events,  the  interior  of  the  canal  is 
described  by  him  as  being  lined  by  "  a  large  ovarian  band  or  lon- 
gitudinal placenta;"  and  to  this  band  numerous  oviferous  spherical 
capsules  are  connected  by  means  of  a  double  row  of  funiculi.  Each 
capside  contains  within  it  a  single  ovum,  which,  when  mature, 
makes  its  escape  by  the  natural  separation  of  the  two  halves  or 
valves  of  the  capsule.  At  the  time  of  embryonic  maturation  the 
funiculi  or  chalazss  become  detached  from  the  longitudinal  band, 
their  free  ends  spbtting  up,  as  it  were,  into  numerous  filaments 
or  brush-like  processes.  These  structures  which,  in  some  respects, 
may  be  regarded  as  unique,  have  been  since  described  by  Meissuer, 
Van  Boneden,  etc.,  and  have  been  shown  by  them  to  be  normally 
devebpod  within  the  ovarian  tube ;  the  last-named  authority  did 
not  observe  any  of  them  to  be  connected  to  the  rachis  or  longi- 
tudinal placenta  described  by  Uujardin. 

Development. — In  regard  to  the  anteceduut  and  other  changes 
connected  with  the  history  of  the  development  of  the  ovmn,  it  has 
been  pointed  out  by  Meissncr  that  in  Mennis  albicans  the  first  re- 
productive changes  consist  in  the  formation  of  germ  cells  within 
the  narrow  coecal  extremity  of  the  ovarian  tube.  This,  of  course, 
is  the  first  essential  step  of  the  process  in  all  the  Nematoda  ;  but 
important  differences  of  detail  are  found  to  characterise  ovular 


t  **  Cm  oordona  en  raison  de  lenr  infigalit^  ne  roe  eemblent  nQllement  ponroir  itra 
auimQ^ii  a  des  raisseaux  ou  n.  dcs  nerfs ;  s'i]  fnJInit  faire  qiielquo  oonjecture  sur  lenr 
natiare  et  but  lenr  role  pbyiiiolugiquc.  j'ainiunus  mJcux  sappoocr  qn'ils  servent  A 
ruccoinpliBseineiiL  d'uDO  aorto  da  respiration  bninchiale,  ex^ot^  ilona  riDttiriuurdo  lu 
cavity  et  4  In  face  interne  du  tegument,  oomnte  rola  a  lieu  t:hez  \e«  Systolides  et  cbez 
lea  Nais." 
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production,  not  only  id  distinct  genera  but  even  in  Species — atleasti 
tliifl  appears  to  bo  the  case,  if  the  facts  recorded  by  authorities  are 
tnifttworthy.  In  the  situation  referred  to,  the  first  formed  germ- 
cells  display  two  or  more  nuclei  within,  and  these  rapidly  multiply 
m  development  advances.  By  and  by  the  nuclei  enlarge  and 
project  from  the  parent  germs,  ultimately  forming  semi-independent 
secondary  germs,  or,  more  coiTectly,  unimpregiiated  primitive  ova. 
The  original  parent  germ  now  becomes  a  bond  of  union  between 
the  quickly  enlarging  primitive  ova,  constituting,  in  fact,  the  racldn 
of  Diijardin.  Each  primitive  ovimi  now  acquires  a  more  or  less 
pjrriform  shape,  being  connected  to  the  rachis  by  a  narrow  pedimcle, 
and  one  entire  group  of  such  ova  assumes  the  aspect  of  a  botryoidul 
duster,  or  so-called  egg-raceme.  At  a  further  stage,  when  the 
primitive  ova  are  ready  for  impregnation,  they  separate,  according 
to  Meissner,  from  the  iTichis,  and  the  fractured  surface  of  the 
ovum  where  it  joined  the  pedicle  becomes  tlio  mici'opyle  aperture. 
This  opening  is  supposed  by  Meissner  to  give  admission  to  the 
spormatozoa  of  the  male,  and  the  consequent  admixture  of  the 
latter  with  the  yolk  granules  of  the  primitive  ova  constitutes  the 
very  act  of  impregnation.  After  this  act  the  germinal  vesicle  of 
the  primitive  ovnm  disappears,  and  t!ie  process  of  yolk  segmentation 
soon  commences,  which,  of  course,  speedily  determines  the  formation 
of  the  cmbrjo. 

As  before  hinteti,  the  details  of  this  process  in  Mermis  are  some- 
what peculiar,  and  they  differ  remarkably  from  what  has  been  observed 
by  Nelson,  Thomson,  and  others,  in  Ascarist  and  by  Lubbock  in  the 
more  closely  idlied  genus  Sphajndaria.  In  this  place,  however,  T 
must  leave  the  consideration  of  the  mode  of  egg-development,  in  so  far 
as  it  concerns  the  genus  Mermis,  and  reserve  my  necessarily  brief 
notice  of  the  controverted  points  as  regards  the  egg-development  of 
other  Nematodes  for  separate  treatment.  Meanwhile,  I  have  to  re- 
mark, tlmt  at  or  near  the  time  of  the  maturation  of  the  ova  of  Mer- 
mis, the  parent  worm,  hitherto  lodged  within  the  body  of  some  insect, 
seeks  to  bury  it<self  in  the  soil,  and  it  accomplishes  this  wandering 
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by  boring  its  way  out  of  the  body  of  the  host.  Some  discrepancy 
of  opiniou  exists  as  to  the  actual  condition  of  the  parent  at  the 
time  of  its  wandering,  for  Von  Siebold  asserted,  that  it  quitted  its 
parasitical  mode  of  life  "  in  order  to  become  sexually  mature  away 
from  the  animal"  infested  ;  whereas.  Van  Beneden  states,  that  the 
embryos  are  always  formed  at  the  time  of  the  wandering.  From 
Siebold's  interesting  experiments  it  would  appear  that  incom- 
pletely developed  Mermes,  accidentally  or  otherwise  separated  fi-om 
their  hosts,  and  placed  in  moist  earth,  are  capable  of  becoming 
sexually  mature,  whilst  still  in  the  soil ;  but  in  all  probability  the 
normal  condition  i*equires  the  wandering  to  commence,  as  before 
remarked,  at  or  near  the  time  of  fuU  embryonic  development.  In 
any  case  the  embryos  aro  viviporously  reproduced,  and  being  set 
free  they  pass  a  cert-ain  time  of  their  early  life  in  the  earth. 
Here  they  grow  rapidly,  and  acquire  sexual  organs,  subse<piently 
seeking,  as  Von  Siebold  happily  ex])resse3  it,  to  **  gratify  their 
immigrative  propensities,"  by  selecting  and  penetrating  into  the 
soft-bodied  larvae  of  lepidopterous  and  other  insects.  This  entrance 
they  arc  enabled  to  accomplish  by  means  of  a  sharply -pointed  dentule 
or  boring  stylet,  which  at  the  time  of  disuse  ia  concealed  within 
the  head.  Having  once  gained  access  to  the  host  they  remain 
within  its  body  until  the  caterpillar  has  become  transformed  into 
the  perfect  butterfly,  or  until  their  own  sexual  maturity  is  completed. 
Van  Beneden  thinks  it  probable  that  the  males  quit  the  host  some 
time  before  the  females,  a  view  which,  if  correct,  sufficiently  ac- 
counts for  the  comparative  scarcity  of  the  males.  According, 
however,  to  the  experimental  records  of  Von  Siebold  sexual  con- 
gress occurs  before  the  entrance  of  the  worms  into  the  caterpillars, 
an  observation,  which,  if  established,  would  render  the  entrance 
of  mole  Mcrmcs  into  the  body  of  the  insect  host  quite  unnecessary 
— that  is  to  say,  of  no  necessity  as  regards  the  sexual  function.  In 
my  opinion  this  is  actually  the  case  with  Dracunculus,  and  explains 
how  it  happens  that  no  male  Guinea-worms  have  yet  been  dis- 
covered within  the  human  host.    So  far  as  T  am  awai-e,  the  ]>resenc0 
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of  tlio  male  Mormis  in  insect  hosts  has  not  yet  been  satisfactorily 
determined. 

Genera. — OordiitSf  Linneus ;  ^  CkordodeSy  Moebius  ;  Merrnis, 
Dujardin  and  Siebold ;  ^^^Autoplectu^,  Balsamo ;  =  MennOmdum, 
Kmemer  ;  ?  Acictilaf  Reuier ;  DracimcidttSt  Lister ;  Splnerulariaf 
Dufour ;  AnguiUhia,  Hammerschmidt. 

Sphceruhn-iu. — In  the  year  183G,  M.  Leon  Dufour  first  applied 
this  title  to  a  remarkable  Nematode,  which  he  discovered  in  the 
abdominal  cavities  of  two  species  of  bee  (BoTnbue  t&rrestris  and  B. 
hortorum).  The  worm  was  aubaoquently  foimd  by  Von  Siebold 
in  two  other  species  of  bee  (B.  mmcorum  and  J?.  mjharHm),  and  it 
remained  for  Mr.  Lubbock  to  demonstrate  that  this  parasite  not 
only  infested  the  above-mentioned  insects,  but  also  B,  liLcorum,  B. 
lapidariuSf  B,  j^Taiommt  B,  s^d}ierranev.«i  and  Apatkm  vestalis.  In 
a  highly  instructive  memoir  which  appeared  in  the  "  Natural  Ilistory 
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Fia.  IS. — Spharularia  Aombi^  Dutoar ;  uuile  and  feinali!:  X  1&  diiun.— Lubbock. 

Review"  for  January  1861,  Lubbock  furnishes  us  with  a  fiill 
description  of  the  anatomy  of  the  female  Sphaaridaria,  and  he 
likewise  appears  to  have  discovered  the  male  (Fig.  15).  The  female 
is  nearly  an  inch  in  length,  having  a  tolerably  uniform  diameter  of 
Q  throughout,  of  a  whitish  colour,  and  bluntly  |)oint<)d  at  either 
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extremity.  As  one  might  gather  from  the  name,  it-s  body  is  every- 
where covered  by  numerous  small  warts  or  button-like  projections, 
in  all  numbering  about  800.  These  spherules  are,  for  the  most 
part-,  transparent,  and  nccording  to  Lubbock,  each  projects  from 
i^"  to  ^"  above  the  geueral  smooth  surface  of  the  integu- 
ment. There  is  neither  mouth,  oesophagus,  intestine,  nor 
anus ;  but  in  place  of  these  there  is  a  large  fatty  mass  or  corpus 
adiposum  containing  numerous  cells.  Tliis  peculiar  organ,  according 
to  Lubbock,  "is  homologous,  not  with  tho  whole  intestinal  canal 
of  Nematodes,  but  only  with  the  intestine ;  and  we  find,  in  fact,  that 
in  Gordius  the  osaophagus  is  very  short,  and  opens  at  once  into 
the  anterior  end  of  the  corpus  adiposum  ;  so  that  to  pass  from 
this  genus  to  Spha^nilaria,  it  would  be  necessary  to  shorten  the 
cEsophagus  a  little  more,  and  then  the  wall  of  the  corpus  adipomm 
would  be  immediately  attached  to  that  of  tho  body.  So  far,  there- 
fore, as  concerns  the  corpus  adiposiwi  and  tho  oosophagT.is,  Sphge- 
ndaria  agrees  neither  with  Gordius  nor  Mermis,  nor,  indeed,  with 
one  more  than  the  other ;  since,  if  it  agrees  with  Mermw  alhicana 
in  the  double  series  of  large  fat  cells,  it  has  no  oesophagus,  and  in 
this  respect  more  nearly  resembles  Gordius."  The  reproductive 
organs  consist  of  a  single  ovary,  uterus,  and  terminally  situated 
vulva.  These  organs  in  the  fidl-grown  females  contain  ova  iu 
all  stages  of  development  up  to  the  condition  of  aflvanced  yolk  seg- 
mentation ;  but  it  does  not  appear  that  embryonic  formation  takes 
place  whilst  the  eggs  are  still  in  uiero.  "  The  young  animals 
are  bom  soon  after  tho  eggs  are  laid.  They  are  about  5"  in 
length,  and  J^^'  diameter  at  the  broadest  part,'*  Before  Mr. 
Lubbock  conducted  his  inquiries  the  male  appears  to  have  been 
entirely  overlooked  ;  but  there  need  be  no  surprise  at  this,  seeing 
that  there  is  a  remarkable  disparity  between  the  sexes.  The  male 
Sphferularia  is  so  extremely  minute,  that  if  it  have  ever  been 
seen  by  previous  observers,  it  is  more  than  probable  they  have 
mistaken  it  for  a  yoimg  one.  Mr.  Lubbock  calculates  that  "  the 
male  is  more  than  28,000   times  smaller  than   the  female.      It 


BMTOKOA. 


may  frequently  be  found  aexually  united  to  the  female  in  a 
manner  similar  to  that  which  obtains  in  Sclerostoma  Syn^anms. 
In  the  male  Sphajrularia,  however,  as  in  Gordius,  there  are  no 
special  copulatory  organs,  or,  to  say  the  least,  there  are  no 
intromittent  spicules. 

OxTORiCB. — The  little  thread-worms  though  by  many  asso- 
ciated with  the  Ascaridea  proper,  may  be  fitly  and  conrcniontly 
aiTangod  in  a  separate  family  by  themselves.  Their  minute  bulk, 
fusiform  shape,  rounded  oral  aperture — which  only  resembles  the 
triangular  mouth  of  Ascaris  in  the  expanded  or  protruded  con- 
dition— their  relative  and  strongly-marked  disparity  of  size  as 
regards  the  sexesj,  the  spurious  cliaracter  of  the  so-called  al^eform 
appendages  of  the  head,  the  triquetrous  cosophagus  and  globular 
form  of  the  stomach,  the  highly  developed  nervous  system,  and, 
more  particularly,  the  single  spioulum  constituting  the  penis  of  the 
male — these  several  peculiarities,  all  taken  together*  appear*  to  me 
sufficient  to  justify  their  separation  from  the  true  Ascarides.  As  I 
have  elsewhere  remarked,  the  genera  and  species  of  Nematoda 
display  leas  tangible  characters  for  systematic  classification  than 
those  exhibited  by  other  classes  of  helminths. 

As  a  detailed  account  of  the  structure  and  development  of  the 
common  thread-worm  (O^yuri^  i:erniiailariii)  will  be  given  in  the 
second  division  of  this  work,  it  \N'ill  suffice  my  purpose  to  offer 
at  present  only  a  very  general  description  of  the  anatomy  of 
another  member  of  this  family.  Our  knowledge  on  this  score  is 
chiefly  due  to  the  investigations  of  Walter,  whose  elaborate  account 
of  the  structure  of  Orijuiis  omaia  was  first  published  in  the  eighth 
volume  of  Siebold  and  Krilliker's  ZeitAckri/t,  for  1857.  The  inte- 
gument consists  of  an  outer  epidermis  overljang  a  densely  fibrous 
corinni  or  true  skin,  which  latter  is  also  made  up,  apparently,  of 
two  layers.  Externally,  as  in  round  worms  generally,  the  body 
is  marked  by  numerous  transverse  strice,  but  the  latter  are  so 
fine,  even  in  the  larger  species,  that  they  require  considerable  en- 
largement in  order  to  bring  them  into  view.   The  muscular  system 
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is  strongly  developed,  there  being,  according  to  Walter,  four 
longitudinal  muscles,  two  dorsal  and  two  ventral,  passing  from 
one  extremity  of  the  body  to  the  other.  These  lie  immediately 
beneath  the  corium,  being  intimately  blended  with  the  latter  in  the 
r^ons  of  the  tail  and  head. 

In  regard  to  the  digestive  system,  some  discrepancies  have 
arisen  in  the  descriptions  of  authors  in  consequence  of  the  varying 
aspect  of  the  worms  under  diiforcnt  conditions.  Thus  as  regai-ds  the 
mouth,  when  the  retractile  papilloa  are  drawn  inwards,  all  that  we 
Bee  is  a  simple,  rounded  oral  aperture,  such  as  is  faithfully  repre- 
sented by  Mr.  Busk  in  the  accompanying  drawing  of  OxijurU 
curvtda  (Plate  IV.,  Fig.  4).  At  other  times,  the  papillte  being  tem- 
porarily exserted,  the  oral  aperture  presents  a  trilobate  appearance, 
very  similar  to  the  condition  normally  chai'acteristic  of  the  genus 
Ascaris.  From  the  observations  of  VViilstein  and  Wodl,  moreover, 
it  would  seem  tliat  the  papillae  are  not  invariably  thi'ee  in  number, 
for,  in  the  case  of  0.  vermicidaris  and  0.  urnaltij  four  such  promi- 
nences may  co-exist;  whilst  in  the  retracted  buccal  apparatus 
here  figured,  at  least  six  or  seven  corresponding  ridges  may  be 
seen,  partially  concealing  eight  or  nine  sharply- pointed  dentules 
or  stylets.  These  tooth-like  striiclurea  appear  to  have  been 
noticed  by  several  observers,  and  Wedl  lias  de-scribed  a  special 
dental  apparatus  in  the  stomach  of  O^tjuns  venniridaris,  which 
is  probably  distinctive.  The  long  infiindibuliform  continuation 
of  the  buccal  cavity  is  usuaUy  divided  into  a  short  pharyngeal 
portion  and  a  long  triangular  cesophagus,  the  latter  being  sepa- 
rated from  the  globular  stomach  by  a  vorj'  marked  constric- 
tion. This  latter  organ  is  succeeded  by  a  second  less  marked 
constriction  at  the  upper  part  of  the  intestinal  canal,  which  is 
much  expanded,  and  is  by  some  regarded  as  part  of  the  stomach 
itself.  After  this  the  alimentary  canal  gradually  narrows  into  the 
intestine  properly  so  called,  and  terminates  by  a  wide  anal  cleft, 
which  in  the  male  also  serves  to  give  exit  to  the  intromittent 
spiculum. 
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According  to  the  description  of  Dujardin,  as  abridged  by  Garus,* 
the  intestine  of  OTijwis  cnrvuia  is  "  filled  with  vegetable  remains, 
which  it  finds  in  the  alimentary  canal  of  the  horse,  apd  which  it  re- 
duces by  the  help  of  its  oral  armament.  There  stand  throe  cross 
horny  bars  at  the  enti-ance  of  the  mouth,  which  latter  in  the 
middle  bears  it  conical  hairy  papilla,  and  on  the  side  two  or  three 
furcated  bristles.  The  oral  aperture,  which  is  surrounded  by 
muscular  fibres  that  stand  perpendicularly  upon  its  walls,  and 
which  is  widened  in  front  and  behind,  has  a  three-sided  juHsmatical 
caWty,  which  is  Uncd  by  a  resisting  membnine.  Behind  the 
horny  bars  there  stand  cross-folds  beset  with  homy  points.  The 
middle  narrower  part  has  folds  still  higher,  which  at  the  binder  end 
make  room  for  a  row  of  closely-packed  little  folds,  working  like  a 
file."  As  regards  the  nervous  system,  if  Walter's  remarkable 
desciiptiou  is  correct,  we  have  here  a  moat  complicated  an'angement 
of  cords  and  gangHa.  In  the  first  place  a  series  of  ganglia,  con- 
stituting the  so-called  brain,  which  transmit  filaments  to  the 
cesophagua  and  mouth  as  well  as  numerous  connecting  twigs  to 
another  set  of  ganglia  on  either  side  of  the  body.  These  lateral 
ganglia  are  also  serially  unite<l  by  longitudinal  cords,  so  that  we 
have  in  fact  three  long  trunks  traversing  the  greater  part  of  the 
body  from  cad  to  end,  the  whole  being  united  into  one  nerve- 
system  by  numerous  transverse  connecting  filaments  given  off  by 
the  central  ventral  conl  at  tolerably  regular  intervals.  The  ventral 
cord  itself  is  formed  by  two  threads  passing  off  from  the  upper 
part  of  the  lateral  cords  a  little  below  the  oesophagal  division  of  the 
cerebral  ganglia.  These  form  a  single  median  trunk  which  divides 
in  the  region  of  the  generative  pore,  so  as  to  encircle  the  aperture, 
and  again  uniting  passes  downward  to  the  anal  opening,  where  it 
divides  to  form  anotlier  complex  series  of  caudal  ganglia.  Ulti- 
mately tlie  divisions  reimite  below  the  anus,  and  forming  a  single 
true  caudal  or  azygos  ganglion,  pass  in  the  condition  of  a  narrow 


•  *' Jtthn'sberii-lit  ijbpr  die  im  GebifFte  der  Ztvitomio  erschienenen  Arheit<?n.' 
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solitary  thread  to  the  point  of  the  tail.  Notwithstanding  the 
minuteness  of  these  details  (as  originally  given  by  Walter),  the 
somewhat  more  recent  investigations  of  Schneider,  Eberth,  and 
others,  all  tend  to  cast  doubt  on  Walter's  so-called  nerve  discoveries. 
It  is  even  said  that  Walter  himself  has  admitted  his  descriptions  to 
be  erroneous. 

The  reproductive  system  follows  without  much  deviation  the 
general  Nematode  type.  The  male  apparatus,  according  to 
Kuchenmeiater,  consists  of  a  simple  uniform  tube  or  a  seminife- 
rous duct,  in  which  neither  testis  nor  vae  deferens  can  be 
clearly  defineti,  the  whole  terminating  in  a  grooved  spiculum  or 
penis,  which  during  cxsertion  passes  out  by  the  anal  cleft.  A  small 
accessory  spicule,  as  in  the  genus  Filaria,  and  a  sucking  disk 
placed  at  the  caudal  extremity,  assist  in  fixing  the  parts  dui-ing 
sexual  congress.  In  the  female  the  apparatus  consists  of  a  naiTow 
oviduct  or  vagina,  two  broad  uterine  canals  severally'  occupying 
the  upper  and  lower  halves  of  the  body,  terminating  in  narrow 
ovarian  tubes  with  bHnd  extremities.  The  vaginal  outlet  is 
situated  near  the  middle  of  the  abdomen,  but  varies  somewhat  in 
the  different  species ;  in  Oxynris  vermicnlarin  it  is  almost  witliin  the 
boundary  of  the  upper  third  of  the  body. 

Oetiera:- — Oxyn.ri^j  Kudolphi;  PtijciiorephaJu^,  Diesing;  =  PtfeU' 
tfmiym««,  Diesing ;  rharyngodon^  Diesing;  MastitjoJ^^a^  Zeder;  = 
PassaluruSt  Dujardin ;  HeferakU,  Dujardin ;  Stihuluvdf  Molin ; 
Cosmoceirat  Diesing ;  Thela^toma,  Leidy  ;  tHreptsiostomum^  Loidy  ; 
Allodapdi  Diesing. 
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CHAPTER  V. 


NKUATUDA. 


The  Pilariclo! — Triehocejihaltu  uJfiHi'g  f.-utiBulei-od  wt  a  ty|ii>— Wilson's  invo8tagatiou8 
reHpocting  its  anutomicul  structure— The  views  of  Kucheunioister  and  of  Elicrtb 
regarding  the  charadem  presentod  by  the  reprodiK'tive  organii,  roni|MLred  with 
thouo  Bovcriilly  enttrtuinwl  by  MnyLT,  Eberlli.  uud  llie  Autlior— Enibrynnio  develop- 
ment —  Oeneni  —  Simotuhia  pa/vtioxa  —  CheirocftnlUidu)  —  Genura  ^  Ascaridui  — 
Qenera. 

Mlandw. — The  typical  genus  of  this  i'amily  has  hitherto 
served  as  a  sort  of  refuge  for  destitute  systematista  puzzled 
where  to  place  numbers  of  filiform  nematodes,  whose  characters 
were  only  imperfectly  known,  or  if  known,  were  probably  those 
of  immature  aacarides.  Even  at  the  present  time  it  is  not 
pretended  that  wo  are  in  a  position  to  rectify  many  long 
standing  on-ora  in  Nematode  classification,  yet  it  would  be  ex- 
tremely desirable  to  separate  the  round  worms  into  tolerably 
well  defined  family  groups.  In  this  work  I  olfer  an  arrangement 
presenting  only  the  merest  appro?dmation  to  that  which  I  hope  to 
see  ultimately  accomplished  ;  knowing  full  well  that  a  true  natural 
grouping  can  only  be  obtained  after  a  long-continued  personal 
examination  of  every  available  type.  The  genus  Filarxa  is  variously 
defined  by  the  most  trustworthy  entozoologists,  and  accoi-ding  to 
the  definitions  of  some  would  appear  to  be  inseparable  from  the 
Ascarides  properly  so  called.  Provisionally,  I  shall  include  in  the 
above  family  title  all  those  nematodes  presenting  the  following 
characters : — body  filiform,  smooth  or  finely  striated  transversely, 
furnished  with  a  &im|>le  round  or  tnangular  mouth,  generally  sur- 
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rounded  by  a  variable  number  of  papillae,  head  contiiiuoua  with  the 
body,  anus  terminable  or  nearly  so,  tail  of  the  male  obtuse,  bluntly- 
pointed  or  slightly  expanded,  penis  consisting  of  a  long  spiculum, 
which  is  often  accompanied  by  u  short  accessory  piece.  These 
charactoi'B  will  pretty  well  embrace  all  the  genera  I  propose  to 
include  in  the  Filaridas,  but  in  the  present  stage  of  our  knowledge 
it  becomes  extremely  difficult  to  offer  an  arrangement  which  shall 
supersede  the  method  adopted  by  Dujardin.  Probably  no  author, 
past  or  present,  has  enjoyed  such  a  practicaJ  acquaintance  with  the 
Nematodes  as  the  late  l^ofeaaor  at  Ronnes,  and  yet  his  mode 
of  classification  is  not  generally  accepted.  In  this  family  I 
place  Dujardin*s  oaciJant  genus  Helujmns,  which  although  ifc 
displays  a  trilobate  mouth  is  only  furnished  with  a  long  solitary 
spiculum  ;  and  for  similar  reasons  I  also  include  in  this  family 
Diesing's  singular  genus  Pentm^heUufl,  as  well  as  the  genus 
StejthanuniSf  because  the  hexa-punctiform  mouth  of  the  latter  and 
its  tiomcate  tail  in  the  male  (furnished  with  a  single  spicule  only) 
will  not  permit  its  incorporation  with  the  Ascarides  proper. 

In  accordance  with  the  design  and  scope  of  the  present  work  it 
is  not  possible  to  do  more  than  select  a  single  genus  to  illustrate  this 
Nematode  family,  numerically  great  in  genera,  as  I  have  hero 
represented  it  to  be.  The  typical  genus  Filarxa  is,  in  itself,  per- 
haps, one  of  the  least  interesting  of  the  genera  considered  struc- 
turally, and  thei-efore  I  select  the  closely  alHed  genus  Trichoce- 
phalus,  as  sufficiently  characteristic  of  the  family  under  considera^ 
tion.  Helm  in  t  ho  legists  have  described  some  eight  or  ten  ditferent 
species  as  belonging  to  this  genus,  the  two  most  common,  and  by 
their  similarity  of  external  characters  liable  to  be  confounded,  being 
the  common  whip- worm  of  man,  and  that  of  our  domestic  rum  iuants. 
The  former  (Trwhocei>kabi.s  dispar)  will  be  separately  noticed  in  the 
second  part  of  this  work,  and  therefore  the  latter  {T,  affiim)^  which 
is  a  comparatively  little  known  species,  may  now  engage  our 
attention. 

To  the  naked  eye  Trlckoccjthiilun  rt/^w/i!  does  not  diil'ev  materially 
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from   tbo   human  species,    but   the   anterior  uarrow   or   capillary 
portion  in  comparntively  finer  and  longer.      Tlie  male  is  readily 
ditttinguialmble   from  the  female   by    its    spirally  incurved  tail, 
and   this  spiral  is  not   jtrecisely  in  the   same   diroction    or   plane 
UH   the    jfenend    falciform   cur\'nturo   of   the   thick   body    of   the 
animal  (I'lute  V.,  Fig.  1),  but  turns  laterally  and  obliquely  on  one 
side,  HO  na  to  form  a  sort   of  conchoidal  |)rojection.     This  featur* 
waa  first  roiiuirked  on  and  described  by  Mr.  Erasmus  Wilson,*  an 
1  have  eiidwivoured  to  represent  the  same  character  in  the  acco 
IMiiiyiTi^  plate  (F'g.  4).  The  male  is  further  distinguished  from 
female  by  its  long  Hpicuhiin,  and  also  from  the  male  oWricocepI 
dinpar  by   the  oompanitively  much  greater  length   of  the  ^ 
surrounding  the  spicule ;  moreover,  the  position  of  the  reproi 
nrifioes  in  tlie  two  sexes  is  equally  distinctive.     With  u 
Ions  the   Hurfnco  of  the  worm    appears   smooth  througl- 
when  highly  tnagtiifiotl,  peculiar  markings  are  seen  on  tfc 
thin  poition  or  capillary  neck.     This  part  presents  a  tol 
form  thickness   along   its  entire  course,  measuring  . 
of  an  inch  transversely,  but  at  the  finely-pointed  1 
Rtoly  below  the  mouth  the  diameter  is  about  the  ^  o. 
only.      In    the   fi-esh    state,    the   heatl  often    appears  lobed 
ftinu'shet!    with   hUeml   appendages^   the  aspect  of  which  is  very 
variable,     KucheiimoisttT  has  describeil  the  evanescent  character  of 
similar  struotmvs  surrounding  the  mouth  in  7*.  dhpar^  and  he  regards 
tht'se   lobes  as  forming  a  peculiar  organ,  capiible  of  eversion  and 
inversion,  and  not  ns  the  mere  result  of  accidental  sarcode-for- 
mation.     Mr.  Krasnuis  Wikon,  who  has  lUso  noticed  tliis  structure, 
8|>eaks  of  it  rather  moiv  definitely  in  the  following  terms : — *'  Im- 
mediately below  the  point  of  tlie  hewl/*  he  says,  "  the  intvgumeut 
is  misoil  from  the  surfikce  bi^neath,  and  more  or  less  distended,  so 
OS  to  constitute  a  prominent  trtuisimivut  collar.     In  some  of  the 
specimens   this  eiUlar  wtM  ulviontk  but   in  the  greater  number  it 
was  pivsent,  either  partially  or  oomplot«ly  uxpauded.     Its  purpose, 
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I  conceive  to  be,  to  fix  the  head  in  its  position  when  buried  in  the 
mucous  membrane  in  search  of  food."  Wo  are  all  agreed,  there- 
fore, as  to  the  non-persistent  character  of  this  "collar,"  and  1  may 
observe  in  passing,  that  this  is  not  the  only  stnictxiral  appearance 
which  alters  somewhat  under  var\-ing  circumstances,  produced 
either  by  agents  directly  affecting  the  worm  itself,  or  by  the  manner 
in  which  it  is  brought  into  view.  Thus  I  may  instance  also  the 
very  peciUiar  longitudinal  band  wKich  commences  a  little  below 
the  head,  and  can  be  traced  on  one  side  of  the  neck  the  whole  way 
down  to  the  commencement  of  the  so-called  body.  This  band,  which 
is  remarkably  distinct  in  fresh  specimens,  was  first  discovered  by 
Dnjardin  iu  T.  dispary  and  ho  states  it  to  consist  of  prominent  and 
pointed  papillfE.  Wedl,  as  I  suspect,  unknowingly  referred  to 
it  when  speaking  of  certain  little  warts  or  spines  passing  round  the 
animal  upon  the  epidermis;  but  he  also  si>eaks  of  a  baml-hke 
streak,  which  he  compares  to  a  structureless  layer.  Kuchenmeister, 
on  the  other  hand,  goes  so  far  as  to  aver  his  opinion  that  "the 
streak  is  nothing  but  an  optical  pbonoraenon,  but  he,  at  the  same 
time,  compares  the  little  prominences  before-mentioned  to  the 
booklets  present  on  the  intromittent  organ  of  the  male.  Accord- 
ing, however,  t/O  my  own  observations,  this  band  is  a  genuine 
structure,  and  is  made  up  of  projecting,  bluntly  pointed,  polygonal, 
epidermal  cells,  winch,  in  certain  adjustments  of  the  focus,  refi-act 
transmitted  light  so  strongly  that  the  band  looks  as  if  it  consisted 
of  a  regularly  arranged  series  of  pigment  spots  (Fig.  3,  a)  ;  at 
other  times  the  centre  of  each  cell  becomes  clear  (a),  and  the 
irregidiirl}'  polygonal  character  of  each  individual  cell  is  rendered 
more  apparent.  On  one  side  of  the  longitudinal  band  Dujardin 
also  figures  and  describes  a  series  of  minute  superficial  papilla, 
which  he  associates  with  the  festooned  border  of  the  band,  but 
these  markings  are  manifestly  referable  to  the  subjacent  convolu- 
tions of  the  oesophagus.  In  the  fresh  condition  of  the  worm, 
moreover,  the  imbricated  dermal  rings  (f,  r,  Fig.  3)  are  beautifully 
distinct.      These  anmdations   do  not  extend  all   round  ou   the 
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surface  of  the  neck,  but  cease  nt  a  little  distance  apart  on  either 
Bide  of  the  longitudinal  band.  Speaking  generally,  therefore,  the 
integument  consists  of  a  finely  laminated  epidermis,  and  a  tolerably 
dense  true  coriuin,  the  latter  being  lined  internally  by  two 
muscular  layers — an  outer  one  with  transversely  arranged  fibres, 
and  an  inner  one  with  longitudinal  fibres.  In  addition  to  these, 
according  to  Wilson,  "  the  lips  are  moved  by  means  of  a  strong 
apparatus  of  longitudinal  muscles." 

The  digestive  apparatus  conforms  for  the  most  part  with  the  sim- 
ple arrangement  so  prevalent  in  nematodes.  The  mouth  is  deaeril>ed 
by  Wilson  as  being  (juadrilabiate  and  orbicular,  **  each  of  the  lips 
being  armed  by  tAvo  short  conical  hooks,  wliich  are  curve<l  inwards 
towards  the  oral  aperture."  These  hooks  do  not  appear  to  have 
been  noticed  by  any  other  observer.  The  mouth  itself  leads  into 
a  narrow  oesophagus,  which  is  straight  at  first,  but  very  soon 
becomes  contorted,  so  as  to  display  a  series  of  regular  convolu- 
tions, having  a  moniliform  or  beaded  appearance  (fl,  Fig,  3).  To 
myself  these  regular  foldings  appeared  quite  convex  at  their 
borders,  but  Wilson  says  they  are  angular,  "  being  retained  in 
their  position  by  a  number  of  delicate  ligamentous  bands,  which 
stretch  from  the  outer  wall  to  the  inner  surface  of  the  integu- 
ment." Wilson  here  evidently  refers  to  the  structures  described  by 
Kuchenmeistor,  as  forming  "  a  mass  of  small  triangles,  with  their 
apices  turned  towards  the  intestine,"  and  serving  to  connect  the 
tubes  with  the  parietes.  Both  Kuchenmeister  and  Wilson  have 
noticed  certain  glandular  structures  incomiection  with  the  alimen- 
tary canal,  but  their  nature  is  not  clearly  made  out ;  and  I  have  also 
observed  in  the  capillary  portion  a  regular  series  of  oval  cellules  (rf, 
Fig.  3),  forming  a  loosely  attached  parench^Tna  within  the  perivis- 
ceral space.  Speaking  of  the  continuation  of  the  tube,  Wilson  remarks 
that  "  the  saccidated  character  of  the  first  portion  of  the  alimentary 
canal,  and  the  strongly-marked  bands  which  tie  the  dilatations  to 
the  inner  surface  of  tlie  integument,  constitute  together  a  well- 
defined  line  of  demarcation   between  the  capillary  portion  and  the 
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cavity  of  the  body  of  the  animal.     Immediately  beyond  the  last 
sacculaa  the  canal  contracts  and  is  received  into  the  dilated  head 
of  the  abdominal  intestine,  forming  in  this  situation  a  muscular 
valve.  The  abdominal  intestine  then  pursues  its  course  along  the  left 
side  and  inferior  border  of  the  cavity  of  the  abdomen  to  the  anus. 
This  intestine  is  thick,  and  its  lining  membrane  is  studded  with  dark 
rugfB,  which  remind  ua  of  the  rugous  appearance  of  the  gizzard  of 
a  bird.     They  are  largest  and  most  prominent  in  the  middle  tliird 
of  its  extent,  and  are  arranged  in  longitudinal  hnes.     At  a  short 
distance  from  the  extremity  of  the  tail  the  intestine  suddenly  con- 
tracts and  becomes  transparent,  and  is  then  continued  in  a  straight 
lino  to  the  anus.      This  contracted  and  transparent  portion  of  the 
intestine  corresponds  with  the  rectum.      The  anus   is    situated 
upon  the  lower  or  curved  border  of  the  animal,  close  to  its  blunt 
termination.     It   is  au  elliptical  opening  of  moderate  size,  closed 
by  a  strong  sphincter  muscle.*'     This  description  accords  in  all 
essential  particulars  with  that  which  has  been  observed  in  Tricho- 
cephalus  dispar^  but  Mr.  Wilson  does  not  accept  the   generally 
received  view  as  to  the  functional  character  of  the  different  parts. 
Without  dwelling  on  this  matter,  I  will  merely  observe,  in  passing, 
that  the  portion  of  tbe  canal  which  he  calls  tlte  "  dilated  head  of 
the  intestine'*  is  manifestly  the  tnie  stomach  of  Kuchenmeister 
and  others.     The  mode  of  termination  of  the  alimentary  canal  in 
the  male  is  somewhat  peculiar,  the  true  anus  being  placed  high 
np  at  a  very  considerable  distance  from  the  external  or  general 
cloacal  outlet,  the  wall  of  this  common  tube  becoming  intimately 
blended  with  the  sheath  of  the  penis  at  a  little  distance  above  the 
final   opening.      Wilson's    and  Kuchenmeister* s  descriptions   are 
quite  clear  and  consistent,  and  I  have  therefore  abandoned  my 
previous  notions  where  they  were  at  variance  with  their  authority 
on  these  points ;  but  I  have  entire  confidence  in  the  results  of  my  own 
examinations  as  regards  the  sexual  organs,  to  which  structures 
my  investigations  were  specially  directed. 

With   reference  to  the  organs  of  geneiution   in   the  female. 
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KiiclieriinciBter  states  that  there  are  no  external  a]>peTi(iago8  in 
Trkhocephalus  comparahle  to  those  knowTi  to  exist  in  the  allied 
TricJwHmn^ia.  So  far,  however,  from  this  being  the  case,  there  is, 
in  the  present  species  at  least,  a  remarkably  prominent  and  more 
or  less  hourglass -shaped  sheaJh  ;  this  projecting  vulva,  if  it  may 
be  80  termed,  being  oblirjuely  (nmcatud  at  the  free  end,  where  it 
ia  also  hollowed  out,  or  rather  inverted,  to  give  origin  to  the 
centrally  inclosed  vagina,  whose  orifice  is  somewhat  constricted 
(Plate  v.,  Fig.  6).  The  surface  of  this  appendage  is  supplied  with 
email  spines,  precisely  similar  to  those  to  be  described  in  connec- 
tion with  the  male  intromittent  organ ;  the  spines  being  likewise 
rotrovertcd.  This  observation  is  confirmed  by  the  statements  of 
Mayer,  who  lias  described  their  occurrence  at  the  vaginal  orifice  of 
T.  diifpar.  It  also  coincides  with  the  account  given  by  Wilson, 
who  says,  "  the  vulva  is  a  short  and  transparent  papilla,  measur- 
ing i5o  of  an  inch  in  length,  by  aa  much  in  breadth.  It  is 
flattened  at  its  extremity,  somewhat  larger  at  this  point  than 
nearer  the  body  of  the  animal,  and  curved  shghtly  baokwai-da. 
On  its  external  surface  it  is  studded  with  numberless  minute 
recurved  spines,  and  it  is  traversed  by  the  contract^.'d  canal  of  the 
excretory  duct  of  the  uterus,  which  follows  the  curve  of  the  vidva, 
and  terminates  at  its  flattened  extremity."  Dr.  Eberth  of  Wurz- 
burg,  however,  in  his  otherwise  admii-able  paper  in  Siebold  and 
Kolliker's  '*  Zeitschrifl,"  denies  the  assertions  of  Mayer.*  Dr. 
Eberth  having  discovered  a  series  of  long  conical  processes 
within  the  vagina  of  T.  dispart  totally  unlike  those  described 
by  Mayer  (Zeitschrift  fur  wissen.  Zool.,  Band  9,  8.  307),  Wilson, 
and  myself,  has  inferred  that  the  structures  in  questiou  are 
the  same  as  those  seen  by  us.  I  translate  and  quote  his 
own  words : — "  According  to  Mayer,  these  are  similar  iu  form 
and  size  to  the  spines  on  the  appendix  of  the  penis.  By 
moans  of  these  bnckwardly  directed  points,  the  spicule,  when 
introduced  into  the  vagina,   is  said  to  be    retained   during  the 
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copuliitoiy  act.  Tiioso  stfttomeuts,"  adiia  Dr.  Ebertli,  **  urc  not 
coiToct;  the  villi  of  the  vagina  are  larger  than  tho  spines  of  tho 
male,  and  their  points  on  tho  contrary  arc  directed  forwards.'*  It 
thus  appears  evident  that  our  little  spines  are  very  different  frora 
the  curious  villi  discovered  by  Dr.  Eberth,  unless,  indeed,  his 
descriptiou  be  altogether  inaccurate ;  an  assumption  which  we  are 
scarcely  at  liberty  to  entertain.  Both  in  T.  diftjtar  and  T.  njfiniit 
the  vaginal  orifice  is  placed  at  the  upper  part  of  the  body  just 
before  it  becomes  narrowed  to  form  the  long  neck,  and  the  opening 
leads  directly  into  a  single  capacious  uterine  sac,  which  passes 
downwai-ds  to  mthin  a  little  distance  from  the  tail  In  this  situa- 
tion it  becomes  suddenly  narrowed,  bends  upon  itself  so  as  to  form 
a  tortuous  ovarian  tube,  which,  passing  upwai*ds  to  a  point  below 
the  vaginal  orilice,  again  returns  to  pursue  a  similar  serpentine 
course,  finally  terminating  in  a  free,  ntirrow,  tubular  ccecal  filament. 
In  regard  to  the  male  reproductive  appai'atus,  the  testis  com- 
mences by  a  bluntly- pointed  coecal  sac,  bent  upon  itself  and  situated 
a  little  above  the  caudal  region.  This  sac  passes  upwards  in  a 
tortuous  manner  as  far  as  the  true  stomacii,  where  it  suddenly 
retraces  its  course,  becoming  still  more  dilated.  Its  final  mode  of 
termination  I  have  not  myself  independently  made  out,  but  Wilson, 
whose  descriptions  are  generally  very  accurate,  observes :  — '*  At 
about  the  union  of  the  anterior  Avith  the  middle  tliird  of  the  abdo- 
men, this  sac  contracts  into  a  thick  fleshy  sphincter  valve,  and  is 
there  continued  onwards  as  a  large  tube,  ^vitli  thick  and  fle8hy 
walls  to  near  the  extremity  of  the  tail,  where  it  becomes  naiTower, 
and  tei*minates  by  a  small  opening  in  the  intestine."  In  regard  to 
the  intromittent  organ,  it  may  next  bo  remarked  that  in  the 
retracted  condition  it  is  to  a  very  great  extent  independent  of  the 
essential  organs  just  described,  for  its  siurounding  sheath  is  only 
embraced  by  the  cloacal  or  intestinal  tube  a  little  above  the  caudal 
outlet.  In  the  exsertod  condition,  however,  the  sheath  and  tho 
spiculum  are  both  included  within  the  cloacal  cavity.  The  remark- 
able length  of  the  penis  and  its  membranous  sheath  is  characteristic 
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of  T.  affinis  as  compared  with  the  human  species.  According  to 
Wilson  "  it  is  a  slender  shaft,  >J>i  of  an  inch  in  diameter,  and 
from  two  to  three  lines  in  length.  It  is  situated  along  the  ventral 
border  of  the  worm,  occupying  somewhat  more  than  its  posterior 
third.  It  is  enclosed,  in  the  first  instance,  by  a  thick  envelope  or 
sheath,  and  lies  in  contact  with  the  internal  sur&ce  of  the  integu- 
ment ;  and,  nearer  the  toil,  it  enters  the  intcstino  and  carries  with 
it  a  thin  membranous  sheath,  winch  is  prolonged  to  the  anal  open- 
ing. The  apex  of  the  style  is  conical  and  sharj) ;  its  base  is  broad 
and  gives  attachment  to  a  strong  muscular  fasciculus,  which  arises 
at  some  distance  farther  forward  from  the  longitudinal  muscular 
fibres  of  the  pariotes  of  the  animal,  and  performs  the  office  of  a 
retractor  muscle."  By  the  base  of  the  spicule,  I  understand 
"Wilson  to  refer  to  the  upper  or  inftmdibuliform  end,  which  I 
have  represented  in  the  accompanying  outline  drawing  from 
nature  (Fig.  16,  »").  The  membranoxis  sheath  itself  is  not  in- 
variably uniform  in  breadth,  being  often  globular,  flask-shaped, 
or  pyriform  at  its  free  extremity,  where  the  spicule  emerges.  Two 
of  those  varj'ing  conditions  are  represented  in  the  annexed  cuts 
(Figs.  16  and  17),  whilst  the  ordinoi'y  uniform  stato  of  tho 
sheath  is  shown  in  the  Plato  (Fig.  4),  To  myself  these  appear- 
ances were  at  first  very  puzzling,  but  1  afterwards  found  that  these 
vaiying  conditions  were  simjily  due  to  the  degree  of  protrusion  at 
which  the  membrane  had  arrived.  Externally  the  membrane  is 
covered  throughout  with  tho  characteristic  minute,  conical,  sharply- 
pointed  spines,  whose  apices  arc  directed  backwards  towards  the 
body  of  the  animal.  Tho  lower  part  of  the  style  is  somewhat 
curved  or  scimitar- shaped,  but  1  have  not  discovered  any  groove 
on  its  surface  for  conducting  tho  semen,  such  as  has  been  described 
as  existing  on  the  spicuimn  of  T.  dispar.  In  one  case,  however,  I 
found  the  flask-shapod  foi-mation  at  the  end  of  the  sheath  to  con- 
tain a  mass  of  seminal  particles  (Fig.  17,  fc),  and  behind  this 
swelling  tho  membrane  was  contracted  at  intervals  so  as  to 
form  a  striking  series  of  regular  annulations. 
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Aa  in  other  nematodes  at  a  certain  stage  previous  to  impregna- 
tion, the  ova  are  triangular  or  irregularly  polygonal  in  outline,  and 
the  thin  limiting  membrane  by  which  they  are  surrounded  encloses 
finely  granular  contents  (Plate  V.,  Fig.  7).  In  the  perfectly  developed 
egg,  the  extei-nal  chitinous  chorion  presents  the  same  characters  aa 
in  TrichocephGlm  tiiiipar.  At  eitiier  pole  of  the  egg,  where  the  shell 
terminates  abruptly,  an  inner  ti^nsparent  membrane  projects  in  the 
form  of  a  papilla  (Fig.  8).  \Vlien  fully  developed,  the  ova  have 
a  longitudinal  diameter  of  ^  to  the  s  of  an  inch.  In  none  of 
the  eggs  which  I  have  examined  were  there  any  traces  of  an  embryo, 
but  I  have  commonly  found  them  in  the  earliest  stages  of  yolk-seg- 
mentation. Some  Uttle  while  ago  Kuchemneister  expressed  his 
opinion  that  Trichocej}halu^  had  some  genetic  relation  with  Trichina, 
but  the  series  of  able  researches  by  Virchow  and  R.  Leuckart, 
carried  on  independently,  have  shown  this  opiniou  to  be  erroneous. 
More  recently,  Davaine  strove  to  determine  the  development 
and  migrations  of  Trichocephalus  by  direct  experiment,  and  accord- 
ingly he  found  that  the  embryonic  formation  only  took  place  within 
the  egg  after  the  ova  had  been  immei'sed  in  water  for  a  period  of 
six  months.  From  tliis,  therefore,  it  may  be  surmised  that  the 
escaped  embryos  ultimately  gain  access  to  our  bodies  in  a  passive 
manner  when  swallowed  with  the  waters  we  drink.  At  all  events 
it  satisfactorily  explains  why  my  own  feeding  experiments  with  the 
fresh  eggs  of  Trichocephalus  affials  from  a  Giraffe,  merely  led  to  a 
negative  result. 

Genera, — Monopetaloneina^  Diesing;  Gongyhnevia,  Diesiug; 
ZHcheilonenia,  Diesing;  Tricheilonema,  Diesing;  TetracheiUmemu, 
Diesing ;  Fihxria,  MUller ;  =  (in  pai-t)  Fusariat  Zeder ;  =  The- 
lasutj  Bosc ;  Vracuncnlus,  Kaempfer ;  Icthymema^  Diesing ;  JMpe- 
tahnemaf  Diesing ;  Solenonemat  Diesing ;  FUaroidetty  Van  Bcneden  ; 
TVichoitoma,  Dujardin  ;  =  KaiiLularla,  Rudolphi ;  =  (in  part) 
Capillariaj  Zoder;  Trichoct^pkalui^,  Dujardin;  =  TrichurU^  Roc- 
derer;  Ont'/toj'/iora,  Diesing;  rAowmw:,  Dujardin;  Eucoleus,  Dujar- 
din ;    Calodiuvit    Dujardin ;    Liniscujt,    Dujardin ;     Sclcroirkhuin, 
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cuaoiphi ;  Onrhorerctty  Diosiuf^ ;  Tt^irkina,  Otvcti  ;  EuramplvJit 
Dujardin ;  ?  ProUptujt^  Dujardin ;  =  Sjnropterat  Dujardin ;  =  (in 
part)  PhyaahpterOy  Rndolplii ;  = -dn/rtn/f,  Breraaer;  =i  i^suhi, 
Bosc ;  Siinonthirtj  Cobbold ;  Sinruruy  Blaiicliard  and  Luidy ; 
Bi^pharagiis,  Dujardin;  =  (in  part)  Hutiocephalui,  Diesing ; 
Tropidocercay  Diesing ;  =^  TropUunWt  Diesing ;  =  Tetramtrea, 
Grcpliu ;  Sjnropferina,  Van  Beueden ;  Cheilogpirura,  Diesing ; 
PhjsorephaluSy  Diesing. 

Simonds^in. — In  this  place  I  tliink  it  right  to  say  a  few  wordfl 
in  regard  to  a  remarkable  Nematode  which  exists  in  the  collection 
of  Professor  James  Beart  Simonds,  of  the  Royal  Veterinary  Collogo. 
The  worm  in  question  has  been  regarded  by  Mr.  Simonds  as  a 
species  of  Strongijluny  but  T  am  inclined  to  think  that  its  affinities 
will  place  it  nearer  to  the  genus  Splroptera.  At  present  I  have 
only  examined  the  female,  which  is  characterised  by  the  possession 
of  a  multitude  of  large  tentacle-like  appendages  sun-ounding  tho 
neck.  These  processes,  by  their  aspect,  remind  one  of  the  so- 
called  branchial  projections  on  the  back  of  EoUsf  but  in  this  worm 
1  believe  them  to  be  special  folds  formed  for  tho  lodgement  of 
unusually  developed  uterine  organs.  Tho  female  is  about  threo- 
quarters  of  an  inch  in  length;  numerous  specimens  being  dis- 
covered by  Mr.  Simonds  lodged  within  cysts  occupying  the  walls  of 
the  stomach  of  a  German  hog  which  died  at  the  Zyological 
Jociety*s  Menagerie,  Regent's  Park.    With  the  discoverer's  per- 

ission,  T  have  named  the  species  Hm^yndaia  paradoxa. 
Cheiraeanihid^. — I   may  here  bring    together,   as   a   family, 

jveral  curious  nematode  genera,  having  the  body  usually  more  or 
S88  armed  by  spiny  developments  on  the  integument,  and  liaving 
the  head  distinct  from  the  body.     Some  of  them  8upi)ort  only  a 
^single  spicxilum,  others  have  two  spicules  of  nearly  eijual  length, 

also  include  in  this  family,  as  aberrant  types,  the  genera  HeierO' 
eheilujt,  Anajracanikn*,  and  Aspidocephalug,  which  form  a  sort  of 
connecting  link  between  the  Cheiracanths  and  the  true  Ascaridea 
on  the  one  liand,  and  l)etween  this  £uni1y  and  the  Filaridfp  on  the 
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other.  In  Heierocheihts  the  surface  of  the  body  is  not  clothed  with 
spines,  but  the  mouth  in  both  sexes  is  formed,  as  it  were,  by  the 
approximation  of  two  dissimilar,  threo-clcft  chitinous  lips,  whilst 
the  tail  of  the  male  tcrminatoa  in  a  strongly  curved  and  sharply 
pointod  hook.  The  other  genera  have  spinous,  or  other  peculiar 
developments  about  the  head.  In  regard  to  Curling's  genus  DaC" 
tyliuSf  of  which  a  more  particular  account  will  be  given  hereafter, 
one  might  at  first  be  disposed  to  place  it  with  the  Cheiracanths, 
to  which  it  certainly  bears  a  very  striking  resemblance,  but  the 
absence  of  any  spicule  in  the  male,  its  pulsating  dorsal  vessel,  and 
other  annulosc  characters,  clearly  show  that  it  cannot  bo  regarded 
as  a  true  helminth. 

Qenfi.ra. — OheiracanthuSf  Diosing ;  =  OnaOwstoma,  Owen ; 
Liorkynchu»t  Rudolphi ;  =  Goezia  and  CocMuSf  Zeder;  Lecatu)^ 
cephahtSt  Diesing;  AnajracanHim^  Diesing;  Aspidocepltahis,  Die- 
sing;  SeterocheUus,  Diesing;  =  LobocephcUujt,  Diesing;  Eckino- 
cephalvs,  Molin ;  HystrUhia,  Dujardin ;  Hysirignaihus,  Leidy ; 
Gonocephalus,  Diesing ;  AncifracayUhopsxs,  Diesing ;  Elaphoce- 
pJiaJuSt  Molin  ;  StenodeHy  Dujardin  ;  Comnoeephahiitj  Molin. 

AscaridfB, — By  placing  within  this  family  only  those  genera,  the 
members  of  which  display  a  conspicuous  trivalvod  mouth,  coupled 
with  a  double  spiculum  in  the  male,  we  necessarily  reduce  it  to  very 
narrow  Jimits.  I  tliink  this  is  an  arrangement  which  ought  to  bo 
allowed  to  stand,  whatever  mode  of  Nematode  classification  be 
finally  adopted.  In  the  tjiMcal  genus  the  valves  form  three  nearly 
equally  develojwd,  prominent,  convex  lobes  which,  meeting  in  the 
centre,  form,  in  the  closed  condition  of  the  mouth,  a  triquetrous 
groove,  whose  margins  arc  sometimes  denticulated.  In  Eete' 
rahis  the  valves  are  less  prominent  and  unequal.  Associated  with 
these  characters  we  find  the  body  more  or  less  narrowed  and  acu- 
minate at  oither  extremity ;  the  surface  is  finely  striated  trans- 
versely, and  there  are  geiiorully  distinct  indications  of  two  or  four 
longitudinal,  relatively  equidistant  lines  passing  from  head  to  tail. 
Those  linos  correspond  with  the  water-vascular  and  nervous  sys- 
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terns.  The  male  is  comparatively  small ;  has  the  tail  gracefully 
coiled  upon  itself  towards  the  ventral  aspect,  and  is  in  tliis  situation 
often  furnished  with  two  membranous,  winged  appendages,  laterally 


FiO.  18. — Two  Bp<'ciDien§  of  AtcarU  otculaioy  Radolphi  j  from  the  Btomaoh  of  th«  oommon  teat 
{Phoca  vUulina),    Male  and  female.    Natural  size. — Original. 

disposed,  so  as  to  assist  in  the  copulatory  act.  Sometimes  also  there 
are  two  rows  of  papilla?  or  tubercles,  and  occasionally  a  sucking 
disk  which  is  placed  immediately  in  front  of  the  anus  (Dujardin).   In 


Fro.  19.— Caudal  ontrciiiily  of  a  male  ^*cam  rrf«#a,  Rudolphi ;  from  the  rectum  of  a  Weiwel- 
headed  Armadillo  (Da*i/pitg  nexcinctitt),     X  25  diam. — OrigiimL 

the  female  the  tail  is  usually  longer  and  straight ;  the  vulva  being 
situated,  ventrally,  a  little  way  in  advance  of  the  centre  of  the 
body.  The  eggs  are  either  elliptical  or  globular ;  several  of  the 
species  being  viviparous  (Dujardin). 
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As  the  structure  and  development  of  AscaHa  lumhricoides  and 
A.  mystax  will  be  described  in  the  second  part  of  this  work,  it  is 
here  unnecessary  to  select  any  particular  type  for  illustration. 


Fia.  20. — Caudal  «xtremily  of  a  male  Ateari*  veneularia,  Froelicb  ;  from  one  of  the  intefltinal 
OBca  of  a  Sing-neckeM)  Pheasant  {Phatiaiuts  torgvattu).     X  30  diam. — Original. 

Genera. — Ascaris,  Linneua ;  =  Lwrnhricus^  Werner ;  Heterakis, 
Dujardin ;  Heligmus,  Dujardin ;  PeritracJielivs,  Diesing ;  Acantho- 
cheihis,  Molin ;  Grossophoi-uSf  Hemprich  and  Ehrenberg ;  ?  Atractis, 
Dujardin ;  Ozolaimus,  Dujardin. 
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CHAPTER  VI. 

NEMATODA. 

Strongylidie — Genera — The  Sclero$toma  Syngamiu  as  a  type,  with  a  particular  acconnt 
of  the  gape  disease  which  it  occasions — Structure  and  development — Remedial 
methods — The  genus  Prosthecosacter — Organization  of  P.  eonvoiutus — Itlode  of 
reproduction — CucuUanidaa — Genera. 

Strongylidce. — The  varied  members  of  this  family  present  one  or 
two  characters  in  common,  whilst  several  others  prevail  almost 
throughout  the  entire  group.  In  all  the  body  is  round,  and 
sometimes  very  much  elongated  and  filiform.  The  mouth  is  either 
round,  oval,  or  triangular,  frequently  very  large,  naked  or  armed 
with  a  homy  pharyngeal  armature ;  the  latter  forming  either  a 


Eio.  21. — Cephalic  extremitj  of  EHttrongyltu  papiltotut,  I>ieBiQg ;  from  thd  oral  carity  of  a  cnne 
{Orua  antigotu).     Magnified. — Original. 

single  globular  piece,  or  made  up  of  several  distinct  pieces.  Tail 
of  the  male  furnished  with  a  bursa,  usually  emitting  two  spicules ; 
in  some  the  place  of  the  bursa  is  occupied  by  two  divergent  mem- 
branous lobes. 

Genera. — Strongylus,  Muller ;  ?  Uncinaria,  Froelich ;  Eustroiu 
gylus,  Diesing ;  =  Diccotophyme,  Collet-Meyret ;  Sclerostoma, 
Rudolphi ;  =  Anchylofit&ma,  Dubini ;  =  Syngamus,  Von  Siebold ; 
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^^  OycUhostomaj  Blanchartl ;  Dochniiuft,  Dujardin;  rrosikecosacter, 
Diesing ;  =  Phnmnis,  R.  Leuckart ;  =  Pseitdalius,  Dujardin ; 
SienxiTus,  Dujardin ;  Diaphanocephalu)i,  Diosing ;  Stephannruef 
Diesing;  Deletrocephfilus^  Diesing;  ?  DicentrocephalmffWedh 

Sclerosfwiia. — As  the  best  known  epocies  of  this  genus  has  a 
special  practical  interest  in  relation  to  the  development  of  the 
gape-disease  in  fowls,  I  shall  here  offer  a  rather  particular  account 
of  its  history,  structure,  and  development. 

In  the  year  1799,  a  letter  from  Dr.  Audi-ew  Wiesentlml,  Pro- 
fessor of  Anatomy  at  Baltimore,  U.  S.,  was  published  in  the  second 
volume  of  the  "  Medical  and  Physical  Journal,'*  containing  an 
account  of  a  parasite  infesting  the  trachea  of  fowls  and  turkeys 
iu  America.  As  this  brief  communication  bears  the  early  date  of 
May  21at,  1797,  and  constitutes  the  first  public  record  that  wo 
have  respecting  the  above-named  entozoon,  I  will  introduce  the 
subject  by  a  short  extract  from  Dr.  Wiesenthal's  letter.  **  There 
is,"  he  says,  "a  disease  prevalent  among  the  gallinaceous  poultry 
in  this  country,  called  the  gapes,  which  destroys  eight-tenths  of 
our  fowls  in  many  parts,  and  takes  place  in  the  greatest  degree 
among  the  young  turkeys  and  chickens  bred  upon  old-estabUshed 
farms.  Chicks  and  poults,  in  a  few  days  after  they  are  hatchetl, 
are  found  frequently  to  open  their  mouths  wide  and  gasp  for 
breath,  at  the  same  time  frequently  sneezing  and  attempting  to 
swallow.  At  tirst  the  affection  is  shght,  but  gradually  becomes 
more  and  more  oppressive,  and  it  ultimately  destroys.  Very  few 
recover;  they  languash,  grow  dispirited,  droop,  and  die.  It  is 
generally  known  that  these  symptoms  are  occasioned  by  worms  in 
the  trachea.  I  liave  seen  the  whole  [windpipe]  completely  filled 
with  these  worms,  and  have  been  astonished  at  the  animals  being 
capable  of  respiration  under  such  circumstances." 

Any  one  who  has  witnessed  birds  suffering  from  the  above- 
named  malady,  known  in  this  coimtry  also  by  the  name  of  gapea, 
will  at  onco  have  recognized  the  close  accuracy  of  Dr.  Wiesenthars 
description ;  and,  so  far  as  the  phcnomunologj^  of  the  disease  itself 
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is  concerned,  very  little  more  ha^  been  added  in  the  accounts  which 
have  from  time  to  time  appeared.  The  publication  of  the  letter 
above  referred  to  is  accompanied  by  a  simple  woodcut  represent- 
ing one  of  the  worms  of  its  natural  size,  and  another  view  of  the 
same  example  three  or  four  times  magnified.  The  figiu^s  evidently 
depict  a  female ;  but  tlie  position  of  the  reproductive  orifice  is  not 
indicated,  neither  is  the  question  of  sexuality  discussed. 

On  the  1st  of  August,  1808,  the  English  naturalist,  George 
Montagu,  F.L.S.,  made  a  communication  to  tho  Wemeriau  Society, 
his  paper  being  entitled  "  Account  of  a  species  of  Fa^ctohif  which 
infests  the  trachea  of  PoulLi'y,  with  a  Mode  of  Cure."  Montagu 
does  not  appear  to  have  been  aware  of  the  existence  of  any  previous 
record  on  this  subject,  as  we  gather  from  an  editorial  note 
appended  to  his  memoir  in  the  first  volume  of  tho  Wcrnerian 
Society's  Transactions.  Fortunately,  our  author  gave  a  scientific 
description  of  the  parasite,  which  conaequeutly  led  to  its  being 
specifically  noticed,  under  various  titles,  in  tho  systematic  works 
of  Uudolplii,  Dujardin,  and  Diesing ;  hut  by  far  the  most  elaborate 
accounts  of  this  animal  are  due  to  the  writings  of  Von  Siebold. 

The  Schroshma  Syngamus  has  been  found  in  the  trachea  of  the 
turkey,  domestic  cock,  pheasant,  partridge,  black  stork,  magpie, 
hooded  crow,  green  woodpecker,  starling  and  swift  ;  and  I  do  not 
doubt  that  this  list  raiglit  bo  very  much  extended  if  ornithologists 
would  favour  us  with  their  experience  in  the  matter.  Hitherto  I 
have  been  surprised  to  find  liow  few  of  those  to  whom  I  Imve 
mentioned  the  subject  appear  to  bo  acquainted  either  with  the 
nature  of  the  parasite  or  with  the  vai-ious  methods  to  be  adopt<?d 
in  curing  the  disease  to  which  its  presence  in  tho  windpipe 
gives  rise. 

Having,  during  the  month  of  Jidy,  1860,  obtained  a  fowl 
suffering  from  the  gapes,  I  operateti  upon  it  in  the  following 
manner : — A  very  small  portion  of  carded  wool  having  been  dipped 
in  chloroform  and  placed  in  front  of  the  bird's  nostrils,  it  was  soon 
rendered   jjerfectly   insensible.     Tho  skin  of  the  neck    was  then 
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divided  and  tho  tracliea  slit  up  to  the  extent  of  about  a  quai*ter  of 
an  inch  ;  and  introducing  one  prong  of  a  pair  of  common  dissect- 
ing forceps,  I  removed  seven  Sclerostomata.  Six  of  these  parasites 
were  united  in  pairs,  the  odd  worm  being  a  female  from  which  tho 
mate  had  in  all  likelihood  been  rudely  torn  during  the  withdrawal 
of  the  forceps;  and  il'  so,  it  escaped  niy  observation.  After  I  had 
closed  the  external  wound  with  a  single  threati,  the  bird  was 
permitted  to  wake  out  of  its  artificial  sleep;  and,  notwithstanding 
that  it  had  parted  with  a  droj)  or  two  of  blood,  it  soon  recovered 
its  legs,  and  ran  about  tho  table  as  vigorously  as  ever.  More- 
over, as  if  this  were  not  enough  to  satisfy  me  as  to  its  almost 
instantaneous  cure,  in  a  very  foTV  minutes  afterwards  it  demohshcd 
the  contents  of  a  saucer  partly  filled  ^vith  bread  previously  steeped 
in  milk.  An  occasional  gape  wavS  caused  by  an  accumulation  of 
frothy  mucus  within  the  injured  tiwihea ;  but  this  obstruction  tho 
bird  soon  got  rid  of,  by  a  few  shakes  of  tho  head  attended  with 
sneezing.  The  only  subsequent  inconvenience  to  the  bird  arose 
from  emphysematous  distention  of  tho  cellular  tissue  of  the  head 
and  neck.  This  was  on  two  or  three  occasions  relieved  by  a  alight 
puncture  of  the  extremely  thin  integinnent,  the  emphysema  ceasing 
to  form  after  the  external  wound  liad  healed.  Some  months  after- 
wards I  caused  the  bird  to  be  killed,  and  on  dissecting  the  neck, 
although  there  was  no  scar  externally,  a  distinct  cicatrix  indicated 
the  site  of  the  operation  on  the  trachoa^ — tho  divided  cartilaginous 
rings,  six  in  number,  beiug  luiited  only  by  a  tliin  layer  of  connec- 
tive tissue. 

Reverting  now  to  the  worms  extracted  from  the  trachea,  I 
observe,  in  tho  first  place,  that  the  females  have  an  average  length 
of  f  of  an  inch,  the  males  scarcely  exceeding  i  of  an  inch.  In 
both  sexes  the  bodies  are  tolerably  imiform  in  breadth  throughout ; 
that  of  the  female  measures  a,  whilst  the  transverse  diameter 
of  tho  male  is  only  from  e  to  i  of  an  inch.  Tho  heads  are 
relatively  even  more  disproportionate.  In  the  fresh  state  tho 
mouth  of  the  female  was  seen   to  be  furnishc<l  with  six  prominent 
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cliitinoiis  li])s  ;  but  the  conspicuouBiiesB  of  tlie  latter  became  much 
lessened  after  the  specimens  had  been  placed  in  spirit  (2,  fig.  22). 
In  both  sexes  the  surface  of  the  body  is  quite  smooth ;  but  the 
female  displays  a  scries  of  spirally  arranprcd  lines,  which  at  fij'St 
sight  convoy  the  idea  of  a  natural  twisting  of  the  body ;  this 
torsion,  however,  is  more  apparent  than  real,  being  likewise  moi-e 
marked  in  some  iutlividuals  than  in  otliera.  The  body  of  the 
female,  towards  the  tail,  exhibits  a  decided  tendency  bo  fold  upon 


Fio.  22. —  Scitrortoma  «yi^aiiMi«,  Uifldn^. — 1.  Male  unci  femulf  ;  nahural  me.  i.  U pfxrr  part  of  the 
Mme,  showing  mora  efp«cuUj  the  six-lobed  drculAr  lip  of  tbo  roniKlo,  nnd  the  mude  of 
texusl  union  :  mJarged.  3.  Lowi^r  end  of  tlie  bod;  of  tbo  fpmalo.  with  i<»  miicronatr 
cmudsl  appendik^ ;  enlarged.  4.  Lower  end  of  the  bod;  of  th«  m»\v,  Inrertod  to  titovr 
tliD  nip-{>)itx|it*«l  bunn,  hard  niy>,  laUml  invwlea,  bifiirai>«  penia,  di{;mi<ro  tnbe,  and 
rounded  lail  ;  ma)niifi»)  30  dium.  S.  Muturccgg;  X&SOdiam.  6.  Egg,  with  contained 
embijo  t  X  230  dian). — Origiiral. 

itself;  and  in  one  example  this  feature  was  very  significant 
(3,  fig.  22).  The  lower  part  of  the  body  preserves  a  tolerably 
uniform  thickness  almost  tu  the  extremity,  where  it  is  suddenly 
constricteil  io  ibrm  a  short,  narrow,  mucronate,  pointed  tail, 
scarcely  visible  to  the  naked  eye.  Employing  a  pocket  lens,  it  is 
easy  to  observe  through  the  transparent  integument  the  spacious 
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digostivG  canal,  Rurroiraded  on  all  sides  by  sinuous  foldings  of  tho 
ovarium,  tuba,  and  uterus — the  vagina  terminating  laterally  at  a 
point  corresponding  with  the  line  of  the  upper  fourth  of  the  body. 
Here  the  male  is  usually  found  rigidly  affiseil  by  means  of  a  strong, 
membranous,  sucker-liko  bursa,  which  proceeds  from  the  lower 
end  of  its  body.  This  cup-shaped  appendage  is  formed  out  of  a 
folded  extension  of  the  dermal  covering,  which  thus  envelopes  the 
centrally  enclosod  and  rounded  tail  (4,  fig.  22).  The  membrane  of 
the  bursa  is  simple,  transparent,  undivided,  smooth  at  its  free 
border,  and  strengthened  intemall}'  by  a  series  of  projecting  rays, 
the  precise  munber  of  which  I  could  not  ascertain  with  certainty. 
Probably  there  were  twelve ;  but  I  only  recognized  nine.  These 
rays  appear  to  mc  simple,  firm,  chitinoiis  bands,  whoso  purpose  is 
to  fix  and  support  the  bursa,  in  the  same  manner  a.s  we  find  the 
whalebone  rods  employed  to  distend  the  hood  of  an  umbrella. 
Acting  antagonistically  to  these^  rays  we  also  find  a  pair  of  strong 
retractor  muscles,  wliich,  talcing  their  origin  a  little  higher  up  on 
either  side,  converge  below  to  be  inserted  into  the  base  of  the 
cup-shaped  biirsa  (4,  fig.  22).  In  addition  to  these  structures,  a 
very  distinct,  view  of  the  penis  can  bo  gained  by  transmitted  light. 
This  organ,  in  the  retracted  condition,  is  entirely  concealed  within 
the  caudal  prominence.  It  is  very  small,  only  about  the  a  of 
an  inch  in  length,  and  consists  of  two  narrow  cylindrical  spicules, 
which,  though  distinct,  are  firmly  imited  at  their  lower  third. 

In  regard  to  the  peculiar  mode  of  imion  of  the  sexes,  it  becomes 
an  interesting  point  to  ascertain  whether  there  be  an  actual  incor- 
poration of  the  substance  of  the  copulatory  organs  during  or  after 
the  act  of  impregnation.  In  my  8j>ecimens  none  of  the  three  pairs 
were  organically  united,  and  I  succeeded  in  separating  one  pair 
very  reatlily.  Dujardin  speaks  of  them  as  being  soldered  together, 
whilst  the  statements  of  Von  Siebold  are  still  more  explicit.  In 
connection  with  this  subject,  the  latter  observer  makes  the 
following  comment  :• — "  The  two  sexes  of  abnost  all  round  worms 

•  WioarnJinn's  Archir,  1836.  p.  106. 
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are  united  only  at  tho  time  of  copulatiou.  The  male  of  Hetcroura 
aridrophora  has  also  the  habit  of  remaining  connect^id  with  its 
mate  beyond  the  peiiod  of  copulation ;  here,  thus,  there  is  a  con- 
tinuous imiou  of  the  two  sexes  without  a  growing  together ;  and 
in  8>f}igamu^  traclisdlis  there  is  ultimately  a  lasting  continuity  of 
tho  sexes  by  means  of  an  actual  gro^nng  together." 

Ha^Hng  entire  confidence  in  Von  Siebold's  statement,  I  am 
bound  to  conclude  tliat  the  sexual  union  in  my  specimens  had  only 
recently  been  oflfected ;  but,  admitting  tliis  to  have  been  the  case, 
one  naturally  asks  in  what  manner  can  tho  mature  eggs  make 
their  escape,  seeing  that  the  vagina  is  blocked  up  by  the  intro- 
mittent  organ  and  bursa  of  tho  male  ?  C'leai-ly  the  eggs  can  only 
escape  by  an  eventual  breaking  up  of  the  body  of  the  parent ; 
this  result,  however,  is  quite  admissible,  as  it  constantly  happens 
in  the  cestodo  proglottides,  whore  the  vaginal  orifice  is  too  small 
to  allow  of  tho  escape  of  the  eggs  with  their  contained  six-hooked 
embryos.  The  eggs  of  Sclerostoma  SyngamiLS  are  comparatively 
large,  measuring  longitudinally  as  much  as  the  ^  of  an  inch, 
their  transverse  diameter  being  just  half  the  above  measurement ; 
the  length  of  the  yolk  is  35"  from  polo  to  pole.  The  process  of 
segmentation  of  the  yolk  accords  with  that  observable  in  nema- 
todes generally,  tho  spherical  cellules  represented  in  the  accom- 
panying drawing  (5,  fig.  22)  averaging  a  breadth  of  only  jsm  of 
an  uich.  The  egg  itself  is  oval,  and  bordered  I>y  two  extremely 
delicate  and  transparent  envelopes,  whose  cur\'atures  at  either 
pole  are  slightly  interrupted,  and  the  eggs  consequently  present 
truncated  ends  when  viewed  in  profile.  Many  of  the  ova  contain 
fully  formed  embryos  ;  and  in  the  centre  of  the  lower  tliird  of  the 
body  of  one  of  them  I  distinctly  perceived  an  undulating  canal, 
probably  constituting  the,  as  yet,  imperfectly  formed  intestinal  tube. 
By  whatever  mode  the  young  make  their  ejr.U  from  the  shell,  it 
ia  manifest  that  prior  to  their  expulsion,  they  are  sufficiently 
developed  to  undertake  an  active  migration.  Their  next  habita- 
tion may  occur  witliin  tlio  Ixxlies  of  certain  insect  larvie  or  even 
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small  b ml  molluscs;  but  1  Uiink  it  more  likely  that  they  either 
enter  the  substance  of  vegetable  matters,  or  bury  themselves  in 
the  soil  at  a  short  distance  from  the  siu*face. 

It  remains  for  me  only  further  to  notice  the  various  methods 
which  may  be  adopteil  with  the  view,  on  the  one  liaud,  of  checking 
the  destructive  influences  of  this  parasite,  and,  on  the  other,  of 
limiting  its  abundance  : — 

J*\rsU  When  the  worm  has  taken  up  ite  abode  in  the  trachea 
of  fowls  and  other  domesticated  birds,  the  simplest  plan  consists, 
as  Dr.  Wiesenthal  long  ago  pointed  out,  in  stripping  a  feather  from 
the  tube  to  near  the  narrow  end  of  the  shaft,  leaving  only  a  few 
uninjured  webs  at  the  tip.  The  bird  l>eiiig  secured,  the  webbed 
extremity  of  the  feather  is  introduced  into  the  wuidpipe.  It  is 
then  twisted  round  a  few  times  and  withdrawn,  when  it  will  usually 
liappen  that  several  of  the  worms  are  found  attached.  la  some 
instances  this  plan  entirely  succeeds ;  but  it  is  not  altogether  satis- 
factory, as  it  occasionally  fails  to  dislodge  all  the  occupants. 

SeeOTidhj.  The  above  method  is  rendered  more  effectual  when 
the  feather  is  previously  steeped  in  some  medicated  solution  which 
will  destroy  the  worms.  Mr.  Bartlett,  Superintendent  of  the 
Zoological  Society's  Gardens,  employs  salt  for  this  purpose,  or  a 
weak  infusion  of  tobacco  ;  and  he  informs  me  that  the  simple 
application  of  turpentine  to  the  throat  externally  is  sufficient  to  kill 
the  worms.  To  this  plan,  however,  there  is  the  objection,  that, 
unless  much  care  be  taken,  the  bird  itfielf  may  bo  injuriously 
affected  by  the  drugs  employed. 

Thirdly.  The  mode  of  treatment  recommended  by  Mr.  Mon- 
tagu appears  worthy  of  mention,  as  it  proved  successful  in  his 
hands,  although  the  infested  birds  were  old  partridges.  One  of 
his  birds  had  died  from  suflbcation ;  but  he  tells  us  that  "  change 
of  food  and  cliange  of  place,  together  with  the  infusion  of  rue  and 
garlic  instead  of  plain  water  to  drink,  and  chiefly  hempseed,  inde- 
pendent of  the  green  vegetables  which  the  grass  plot  of  the 
menagerie  afforded,  recovered  the  others  in  a  very  short  time.*' 
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Fourthly,  Tlio  plan  I  have  here  atlopted  by  way  of  experiment. 
This  method  is  evidently  only  necessary  when  the  ilisoasc  has  so 
far  advanced  that  immediate  suffocation  becomes  inevitublo  ;  or  it 
may  be  resorted  to  when  other  methods  have  failed.  In  the  most 
far-gone  cases  instant  relief  will  follow  this  operation,  since  the 
trachea  may  with  certainty  be  cleared  of  all  obstnictions. 

Lasihj.  Perhaps  the  most  essential  thing  to  be  observed,  in 
view  of  putting  a  check  upon  the  future  prevalence  of  the  disease, 
is  the  total  destruHion  of  the  parasites  after  their  removal — a  pre- 
caution, however,  which  cannot  be  adopted  if  Mr.  Montagu's  mode 
of  treatment  is  followed.  If  the  worms  be  merely  killed  and 
thrown  away  (say,  upon  the  ground),  it  is  scai-cely  likely  that  the 
mature  eggs  will  have  sustained  any  injury.  Decomposition 
having  set  in,  the  young  embryos  will  sooner  or  later  escape  from 
their  shells,  migrate  in  the  soil  or  elsewhere,  and  ultimately  find 
their  way  into  the  air-passages  of  certain  birds  in  the  same 
manner  as  their  parents  did  before  them.* 

Prosthccoaacter. — ^Tlxrec  well-defined  species  of  this  curious 
genus  are  known  to  infest  the  common  porpoise,  whilst  a  fourth 
has  been  found  in  the  nanvhale.  The  three  forma  first  mentioned 
(Prosthecosacter  inftexust  P.  convoluttts,  and  P.  minor)  are  readily 
distinguishable  from  each  other  by  their  relative  size  and  length, 
and  also  more  especially  by  the  form  of  their  caudal  extremities. 
The  females  of  P.  i7ifl-esms  are  capable  of  attaining  a  length  of  nine 
inches,  those  of  P.  contfoluius  may  be  upwards  of  an  inch  and  a 
half  in  length,  whilst  those  of  P.  minor  have  not  hithoi-to  been 
known  to  exceed  the  inch.  The  species  described  by  Leuckart, 
from  the  narwhale  {P.  alatitji),  is  only  half  an  inch  long.  All  the 
forms  from  the  porpoiso  were  met  with  by  Professor  Quokett ;  two 
of  the  species  have  been  noticed  by  myself,  and  ono  of  them  has 


*  Thu  foru^iug  rcttniirku  fona  part  uf  »  (Xiiumaiiicaltun  published  in  the  Linueiiu 
Hwiety'a  Ppoc«etliugB  far  1861.  The  ])aper  was  oIdo  repriultd  in  "  The  Field  "  of  June 
'i2iid  in  lUu  tsauiu  year.  Yul.  xvii.,  Nu.  443.  p.  'tbO  ;  uud  Ukt-wist;  iii  the  "  Edinburgh 
Veterinarr  Roview,"  Vol.  iii.,  p.  W9,  latil. 
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Firarthlij.  The  plan  I  have  here  adopted  by  way  of  experiment. 
This  method  is  evidently  only  nocossary  when  tlie  disease  lias  so 
far  advanced  that  imniedialfl  suffocation  becomes  inevitable;  or  it 
may  bo  resorted  to  when  other  methods  have  failed.  In  the  most 
far-gone  cases  instant  relief  will  follow  this  o[H.'ration,  since  the 
trachea  may  witli  certainty  be  clearcd  of  all  obgtructioTiB. 

Lastly.  Perhaps  the  most  essential  thing  to  be  observed,  in 
view  of  putting  a  check  upon  the  fiiture  prevalence  of  the  disease, 
is  the  iof-al  destruction  of  the  parasites  afi-er  their  romoval — a  pre- 
caution, however,  wliich  cannot  be  adopted  if  Mr.  Montagu's  mode 
of  treatment  is  followed.  If  the  worms  bo  merely  killed  and 
thrown  away  (say,  upon  the  gi'ound),  it  is  scarcely  likely  that  the 
mature  eggs  will  have  sustained  any  injury.  Decomposition 
liaving  set  iii,  the  young  embryos  will  sooner  or  later  escape  fix)m 
their  shells,  migrate  in  the  soil  or  elsewhere,  and  ultimately  find 
their  way  into  the  air-passagea  of  certain  birds  in  the  same 
manner  as  their  parents  did  before  them.' 

Frodhecoisacter. — Three  well-defined  species  of  this  curioua 
genus  are  known  to  infest  the  common  porpoise,  whilst  a  fourth 
has  been  found  in  the  narwhale.  The  three  forms  first  mentioned 
{Prostfi^osacter  infles^m,  P.  convolutiis,  and  P.  mmw)  are  readily 
distinguishable  from  each  other  by  their  relative  size  and  length, 
and  also  more  especially  by  the  form  of  their  caudal  extremities. 
The  females  of  P.  iyifiexus  are  capable  of  attaining  a  length  of  nine 
inches,  those  of  P.  convoluius  may  be  upwards  of  an  inch  and  a 
half  in  length,  whilst  those  of  P.  minor  have  not  hitherto  been 
known  to  exceed  the  inch.  The  species  described  by  Leuckart, 
from  the  narwliale  (P.  ahtm),  is  only  half  an  inch  long.  All  the 
forms  from  the  porpoiso  were  met  with  by  Professor  Quekett ;  two 
of  the  species  have  been  noticed  by  myself,  and  one  of  them  has 


•  The  foregoing  n-umrks  ihrtu  [nirt  tiP  » (Minnmnir&tion  puhUshed  in  the  Liunenu 
Society's  Procewituga  for  IStil.  'riu^  piiper  was  also  roiu-tuteil  in  "The  Field"  of  June 
22nd  in  tbo  samo  y oar.  Vol.  xvii.,  Nu.  M3,  p.  &50 ;  and  Ukowlse  in  the  "Edinburgh 
Vctmimry  Iltrview,"  A'ul.  iii.,  p.  t3f>,  Ibtil. 
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been  very  ciirofnny  ftTiatomiset]  by  Mr.  Busk,  from  whoso  drawings 
the  accompuBying  plates  have  been  executed.     Probably   several 
other   species  will   be  discoveretl   when  the   lungs  and    cranial 
sinuses   of   the   larger    cetacca   are   carefully   examined   for   this 
purpose.     The  form  (P.  convolutus)  hero  represented  is  the  least 
kiio\\'n  of  the  three  infesting'  the  ])orpoi8e.     On  the  Continent  it 
has  only  been  dissected  by  Kulm  and  Eschricht,  whilst  the  other 
species  liave  not  only  been  examined  by  these  authors,  but  also  by 
Raspail,  Dujardin,  Von  Sicbold,  Van  Benedon,  and  several  others. 
According  to  previously  published  observations,  the  male  of 
P.  convoJutus  acquires  the  length  of  an  inch,  but  in  Mr.  Busk's 
specimens  one  was  fidly  fifteen  lines  long,  wliilst  from  the  condition 
of  the  internal  reproductive  organs  he  \vas  even  led  to  believe  that 
it  was  not  quite  fully  grown.     To  the  naked  eye,  and  also  under 
magnifying  glasses  of  considerable  power,  the  surface  of  the  body 
appears  smooth,  but  imder  the  one-inch  objective,  fine  transverse 
atria)  arc  visible  at  all  parts  of  the  body.     In  the  immediate  neigh- 
bourhood of  the  mouth,  when  the  worm  is  viewed  from  above,  these 
striae  form  a  regular  series  of  concentric  circles,  surrounding  the 
moutl>,  which  occurs  in  the  condition  of  a  simple  roundetl  aperture 
rievoid  of  any  prominences  or  lips.    In  the  male  (Fig.  1,  Plate  VI.) 
the  head  i.s  abruptly  truncate,  uniform  and  continuous  with  the 
tnink ;  but  in  the  female  (Fig.  1,  Plate  VII.)  it  is  decidedly  pointed, 
tho  conical  neck  or  upper  end  of  the  body  being  bordered  by  a 
somewhat  irregular  folding  or  twisting  of  the  tliick  diapliauous 
epidermis.     This  appearance  is  not  only  peculiar,  but  is  believed  to 
bo  distinctive  of  the  species.     At  other  regions  of  the  body  in  the 
female  tliis  prominence  of  the  transj)arent  cuticle  is  less  marked, 
but  at  tho  caudal  extremity,  both  above  and  below  the  anal  orifice, 
similar  diaphanous  foldings  occur  (Figs.  2  and  3,  Plate  VII.)     In 
the  male  P,  conwhitiut  the  outer  integumentary  layer  is  uniformly 
developed  and  closely  applied  to  tho  dermis  over  the  whole  anterior 
and   inid<Ile  part  of  the  body ;  but  on  apjuoaching  tho  t;u!,   the 
epidermis  suddenly  spreads  out  on  either  side  to  form  a  paii-  of 
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Fourthly,  The  plan  1  have  here  adopted  by  way  of  experiment. 
This  method  is  evidently  only  necessary  when  the  disoaso  lias  so 
far  advanced  that  immediate  suffocation  becomes  inevitable  ;  or  it 
may  be  resorted  to  when  other  methods  have  failed.  In  the  most 
far-gone  cases  instant  relief  will  follow  this  operation,  since  the 
trachea  may  with  certainty  be  cleared  of  all  obstructions. 

Lastly,  Perha])S  the  most  essential  thing  to  be  obaen-etl,  in 
view  of  putting  a  check  upon  the  future  prevalence  of  the  disease, 
is  the  total  destruction  of  the  parasites  after  their  removal — a  pre- 
caution, however,  which  cannot  be  adopted  if  Mr.  Montagu's  mode 
of  treatment  is  followed.  If  the  worms  be  merely  killed  and 
thrown  away  (say,  upon  the  ground),  it  is  scarcely  likely  that  the 
mature  eggs  will  have  sustained  any  injury.  Decomposition 
having  set  in,  the  young  embryos  will  sooner  or  later  escape  fi'om 
their  shells,  migrate  in  the  soil  or  elsewhere,  and  ultimately  find 
their  way  into  the  air-passages  of  certaiu  bii'ds  in  the  same 
manner  aa  their  parents  did  before  them,* 

Prosthecosiicter. — Tlxreo  well-defined  species  of  this  curious 
genus  are  known  to  infest  the  common  porj>oise,  whilst  a  fourth 
has  been  found  in  the  nai-whale.  The  three  forma  first  mentioned 
{Prosthecosacter  infl-esntSt  P,  conirolutus,  and  P.  minor)  are  readily 
distinguishable  from  each  other  by  their  relative  size  and  length, 
and  also  more  especially  by  the  form  of  their  caudal  extremities. 
The  females  of  P.  inflexm  are  capable  of  attaining  a  length  of  nine 
inches,  those  of  P.  convoluttis  may  be  upwards  of  an  inch  and  a 
half  in  length,  whilst  those  of  P.  minor  have  not  hithci-to  been 
known  to  exceed  the  inch.  The  species  described  by  Leuckart, 
firora  tho  narwlialo  (P.  (ilatim)^  is  only  half  an  inch  long.  All  the 
forms  from  tho  porpoiso  were  mot  with  by  Professor  Quekctt ;  two 
of  tho  species  have  been  noticed  by  myself,  and  one  of  them  has 


*  Tlic  foregofaig  ramurks  form  part  of  a  commnnicatiun  publjuhcd  in  tbu  Liuneru 
Soeioty's  Prucwidiiigs  for  IStJl.  The  paper  w«8  also  reprmted  iu  "  Tho  Fifltl  "  or  June 
22ud  in  iho  aams  year.  Vol.  xrii..  No.  443,  [i.  550  ;  and  likewise  In  ihe  "  Ediuburjfh 
Veterimry  Review, "  Vol.  iii.,  |>.  WO,  1«6I. 
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momi)ranou8  wings  analogous  to  those  ohsermblo  in  many  truo 
Ascarides.  In  this  situation  also  tlie  calibre  of  the  body  itself  is 
considerably  increased  (Kig.  2,  Plate  VI.)  In  the  genus  Prostlie- 
cosactor  generally,  these  wings  are  prolonged  beyond  the  caudal 
ojctromity  in  the  form  of  lobed  appendages  or  tentacula,  but  they 
vaiy  in  shape  in  the  different  species  of  the  genus.  In  P.  conro- 
IiUns  they  are  perfectly  oval,  transparent,  and  free  from  cither 
longitudinal  or  transverse  striae.  In  their  interior  are  two  fleshy 
or  muscuJar  papillae,  protected  by  a  fibrous  envelope  or  extension 
of  the  ti-ue  dermis.  These  organs  are  probably  designed  to  assist 
in  the  copulatory  act.  Between  the  tentacular  lobes  and  the  alee 
proper,  there  are  also  two  intermediate  membranous  folds,  whoso 
surfaces,  though  devoid  of  transverse  stria,  display  a  series  of 
parallel  vertical  plica?,  which  are  not  always  equally  conspicuous ; 
and  at  the  extremity  of  the  tail,  iu  the  central  line,  there  is  also  a 
thin  sucker-like  disk,  apparently  due  to  the  free  protruding  end  of 
the  sheath  of  the  penis.  This  latter  organ  is  double  or  bifurcate, 
the  separate  divisions  being  very  long,  filamentary,  and  uniform  in 
tliickness  throughout ;  whilst  within  the  body  they  are  remlily 
distinguished  by  their  bright,  brownish,  yellow  colour  (Fig.  2, 
Plate  VI.)  In  P,  ivflf^ams  the  horns  of  tliis  organ  ai-o  compara- 
tively short,  tliick,  and  unciform. 

Tho  digestive  system,  speaking  generally,  consists  of  a  simple 
tube  passing  in  a  straight  direction  from  mouth  to  anus  ;  but  the 
oesophageal  portion  is  very  well  defined,  and  is  succeeded  by  a 
short  stomachal  bulb,  which  opens  into  the  club-shaped,  capacious 
upper  end  of  the  long  intestine  (Fig.  1,  Plato  VI.)  In  tho  male 
the  rectum  appears  to  terminate  in  a  general  cloacal  cavity,  having 
its  final  outlet  between  tho  caudal  lobes ;  but  in  the  female  the 
lower  end  of  the  intestinjd  tube  opens  separately  by  a  distinct  anal 
orifice  situated  immediately  behind  the  vulva,  and  almost  at  the 
extremity  of  tho  peculiar  obliquely  truncated  tail  (Fig.  3,  PlateVII.) 

The  internal  repi-oductive  organs  as  developed  in  the  male  con- 
sist of  a  simple  tubular  secreting  gland  forming  the  testis,  which  is 
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Buccocdcd  by  a  single  vas  deferens,  terminating  in  the  cloacal  cavity. 
TJie  bifurcate  ponia  lies  immetliately  in  front,  being  inclosed  in  a 
separate  slicatli  capable  of  partial  protrusion  at  the  cloacal  outlet. 
In  the  female  the  essential  sexual  organs  form  two  long  uterine  or 
ovarian  tubes  filling  the  interior  of  the  body  and  passing  downwards 
towards  the  tail,  where  they  combine  to  fomi  a  common  broad  ovi- 
duct, which  latter  opens  by  a  constricted  orifice  directly  in  fi'nnt  of 
the  anus  (Fig.  3,  Plate  VII.)  In  front  of  the  vulva  and  directly  in 
contact  with  the  anterior  border  of  tho  vaginal  or  narrow  portion  of 
the  oviduct  there  is  placed  a  large  spherical  vesicle  which  projects 
externally  on  the  right  side  of  the  tail.  The  nature  of  this  develop- 
ment is  not  very  obvious,  but  it  may  possibly  assist  in  the  sexual 
act  by  offering  to  the  tcntaculur-lobed  appendages  of  tho  male  a 
point  of  resistance  for  the  full  development  of  their  clasping  action. 
All  the  species  of  this  genus  reproduce  viviparously.  If  the 
worms  are  examined  in  tho  fresh  state  tho  young  may  occasionally 
be  seen  to  escape  by  the  vaginal  orifice.  Van  Boneden  noticed 
this  phenomenon  in  Proxfhecoaacter  iitJfeiH^tSt  and  the  same  thing  was 
observed  by  Mr.  Busk  in  P.  convoluius.  In  the  instance  here  illus- 
trated one  of  the  embryos  is  soon  in  the  act  of  emerging,  its  caudal 
extremity  being  still  lodged  within  the  vulva  of  tho  parent  (Fig.  8, 
Plate  VII.)  In  the  fresh  worm  one  may  also  see,undcr  the  magnifying 
glass,  numerous  young  coiled  together  wthin  the  oviduct  (Fig.  2, 
Plate  Vn.),  and  the  last-named  organ  widens  out  into  a  capacious 
sac  at  a  little  distance  from  the  end  of  the  tail  (Fig.  3).  Speaking 
roughly,  the  embryos  measure  about  the  jii  of  an  inch  in  length, 
by  the  ^  of  an  inch  in  breadth.  Higher  up  within  the  utei-ine 
and  ovarian  ducts,  the  ova  may  be  seen  in  all  stages  of  develop- 
ment, according  to  the  particular  region  of  the  tube  under 
examination  (Fig.  4,  Plate  VII.)  In  their  full-grown  condition, 
the  eggs  have  a  longitudinal  diameter  of  „W  by  a  transversal 
measurement  of  about  j^,  of  an  inch.  So  far  as  I  am  aware, 
tho  essoutiaJ  act  of  fecundation  and  tho  plionomena  of  the 
development  of  the  ova,  as  they  occur  prior  to  impregnation,  have 
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not  been  Ht  iirtlcil  in  any  member  of  tbia  genus ;  and  we  are  still 
mnnformed  as  to  tbe  migrations  of  tlie  yonng  afler  their  escape 
from  the  parent.  In  all  probability  the  embryos  enter  the  bodies  of 
various  fishes  before  tliey  have  acquired  sexual  maturity,  and  are 
thenco  passively  transferred  to  the  stomachs  of  cotacea,  whence 
they  bore  their  way  through  the  tissues  into  tlie  bronchi  and  pul- 
monary blood-vessels.  TIiouj:^]!  usually  found  in  the  above  situa- 
tions they  are  also  particularly  partial  to  the  cranial  sinuses  ;  the 
Proathccosactcr  minor  being  frequently  lodged  within  the  cavity  of 


Via.  23. — CV(w//<iM(«  JbrfcM*t,  Rurtnlptii ;   from  the  inlmtine  of  th«  oamnioa  plum  (PMetma 
tmlflarU).     FeiriaV  i    X  1&  dinui. — Bu*k. 

the  tympanum.     Both  Mr.  Quekett  and  myself  found  examples  of 
Prosihecosacier  iufli'jrus  occupjnng  the  chambers  of  the  heart.* 
Ctiniilanidfe, — These  parasites    are  in  many   respects   closely 

•  The  [jrcjiciiee  of  full  p'owu  lUiJ  itiwiiully  tmiturf  tic-ruuUxlcB  wilhm  the  cavities  of 
the  henrt  iti  of  rnre  opciim>nce,  nlthough  these  |)ariu>ite8  in  their  embryonic  condition  (sr 
H'vll  M  nthors  of  tit<^  so-culk^  htemiiTxixoa,)  urc  not  unfroi|ueiitly  foiiml  in  tho  liloml.  I 
hare  be&rtl  i^  Htat<Ml  thut  m  Chiitii  dogs  fi-u^iuently  periHh  from  neinotiMlcK  filling  up  llu* 
cavitica  of  the  heart,  and  I  have  tiecn  one  Kiich  dug's  heart  irhich  had  ImrHt  from  oror- 
difttenaion  occaKioncd  by  tliL-ir  jtrosence.  From  ray  recollection  of  the  specimon,  I  believe 
the  nemfttrwles  in  i]uei*tiun  to  have  Wen  exmnplt*  of  Spiroytera  tanijtiinoUnta.  Jn  ihe 
Jimrnal  ih  Meihcine  for  181^1,  the  occnrrenoe  of  thin  nemolode  in  the  heart  of  » 
wolf  ia  descrilx'd  hy  M.  BohG-Monaiu.  During  my  connection  with  tJie  Kdiuburgb 
Univernity  AxiBtnniiciiI  Mnficiim,  T  remember  to  hnre  received  nn  important  mantiscripl 
bearmg  on  Uiiit  xnbjet-t,  but  I  fear  the  cummunicBtiou  ha^  since  been  IohI. 
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allied  to  tte  previous  family,  but  the  characters  relating  to  the 
mouth,  coupled  with  the  absence  of  a  true  biirsa,  seem  to  justify 
their  separation  into  a  distinct  family.  At  all  events,  it  is  conve- 
nient to  consider  them  apart.  In  the  majority  the  body  is  cylin- 
drical, obtusely  rounded  or  truncated  in  front,  and  attenuated 
posteriorly ;  head  broad  and  globose,  in  consequence  of  a  strong 
muscular  mass  surrounding  the  pharynx,  the  latter  being  usually 
bivalvular ;  mouth  seldom  roimd,  terminal  or  subterminal,  opening 
vertically  or  transversely  by  a  slit ;  tail  of  the  male  recurved  and 
slightly  coiled,  sometimes  truncated  and  usually  furnished  with 
membranous  winged  appendages ;  a  pre-anal  sucker  occasionally 
present. 

Genera. — CucuUanus,  MiiUev ;  Angiostom-a,  Du^SLTdin ;  Dacnitis, 
Dujardin ;  Pletirorhynchus,  NaudjTi ;  Ophiostomay  Rudolphi ;  = 
Proboscidea,  Bruguifere ;  Rictularia^  Frohch  ;  =  Fissula,  Lamarck ; 
Iledruris,  Nitzsch ;  Synplecta,  Leidy ;  Stelmius,  Dujardin. 
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Aennthocopluilii  or  Thora-hoodod  woni)<4— rnMtoruL  clinraoterB  mdA  distribution — Claesi- 
ficatiuit — Organizutiun  of  EehiHorhynchui  anthuru.  Singnlju*  mode  of  ogg- formation 
— Louckflrt's  rogeAmhen  rospecting  tliP  rlevclopment  of  Eehinorhi/nehw  protevs — 
His  ilifltxivcry  of  the  phomimcntin  of  "  nlturtinto  gottcratlun"  in  this  cln^s  nf  piiroeitoB. 

The  fourth  order  of  helminths,  in  my  arraiitj^ement,  embraces  those 
species  of  entozoa  commonly  known  aa  the  Acanthooephala,  or 
Thorn-headed  worms.  These  animals  have  been  variously  placed 
by  hel  mint  hoi  ogists,  and  I  have  now  departed  from  the  usnal  plan 
by  assoctatinp;  them  with  the  costodes  to  form  a  third  helminthic 
sub-class  entitled  Anenterelmintha.  The  grounds  on  which  I  have 
done  this  have  been  already  fully  explained  (page  6). 

The  Acanthocephala  are  ciiai'acterised  by  the  possession  of  elon- 
gated, more  or  less  vermiform  bodies,  often  curved  upon  them- 
selves, and  marked  by  tolerably  regular  transverse  folds  (Plate 
VTII.,Figs.2,10,12).  They  are  furnislied  anteriorly  with  a  retractile 
proboscis,  often  termed  the  head,  which  is  armed  vriih  a  variable 
number  of  recurved  hooks  disposed  in  circles  at  regular  intervals. 
At  the  point  where  these  mws  of  hooks  cease  there  is  usually  a 
marked  constriction  or  narrower  portion  of  the  proboscis  which  is 
called  the  neck,  but  sometimes  this  part  ia  even  more  largely  de- 
velopeil  than  the  anned  part  itself  (Fig.  12).  As  the  subcla.ss  title 
indicates,  these  parasites  have  neither  mouth  nor  intestine.  The 
sexes  are  distinct,  but  during  development  the  species  undergo  a 
process  of  alternate  genei-ation. 

The  Thoru-headcfl  worms  are  found  infesting  all  classes  of  ver- 
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tebratetl  aTiimals,  i>ut  up  to   the  present  hnur  none  have  been  diB^ 
coveretl  in  the  human  body,  although  one  species  has  been  detected 
in  the  anthropomorphous  Simiadte.     They  are  especially  abundar 
in  birds  and  fishes;  and  in  the  intestines  of  these  vertebrate  hof 
they  anchor  themselves  to  the  soft  mucous  membrane  by  mean 
their  retractile  proboscides.     Upwards  of  one  hundred  species  ' 
been  described,  and  among  the  more  remarkable  of  these  ni" 
mentioned  a  large  species  (E.  pgas)  infesting  the  hog,  and  ar 
(E.  porriffenif)  living  in  the  mysticete  whale. 

Notwithstanding  the  great  number  of  Acanthocephala 
to  exist,  tlie  species  display  a  very  marked  uniformity  of  chii 
so  much  so,  that  no  one  has  attempted  to  place  them  out.*- 
limits  of  a  single  genus;  consequently*  also,  all  are  include<l 
family.     The  classification,  therefore,  stands  as  follows  :— 

Ord.  ACAN'PnOCEPUALA=F»in.EcniN0RHTKciiiti,s=aeii.  Echmnrhtf 

Echinorhipichiis. — To  observe  the  external  and  intcmn 
mical  pecuharities  of  this  genus,  we  may  select  as  one  of 
and  most  easily  accessible  forms,  the  species  which  abui 
infests  the  lesser  water-newt  (LUsofriton  punriattis).  In 
accompanying  plate  (at  fig.  1),  I  have  represented  a  section  of  ti» 
reptile's  intestine  of  the  natural  size.  It  has  been  laid  open  in  such 
a  manner  as  to  display  numerous  examples  of  Echinorhynchua  anthu' 
ri«;  this  parasite  being  constantly  found  attached  to  the  internal  lining 
membrane  of  the  gut.  A  male  example,  highly  magnified,  is  depicted 
at  fig.  2,  and  shows  at  the  anterior  extremity  the  partially  exserted 
proboscis,  furnished  with  numerous  recurved  hooks.  At  the  pos- 
t^irior  end  there  is  a  peculiar  membranous  bursa,  first  described  by 
Dujardin  as  the  terminal  pavilion.  This  appendage  only  exists  in, 
and  is  chai-acteristic  of,  the  male,  its  fimction  being  that  of  an 
accessary  clasping  apparatus  to  facilitate  the  performance  of  the 
sexual  act.  The  intromittent  organ  itself  consists  of  a  simple 
curved  spioulum  which  is  ordinarily  concealed  from  view,  and  when 
not  in  use  is  lodged  in  a  sheath  which  opens  externally  at  the 
point  of  the  tail  in  the  centre  of  the  cup-ahajied  pavilion.     The 
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caudal  end  of  t\w  female  is  siaootli  and  rounded.  As  in  other  eii- 
tozoa,  the  integument  consists  of  a  fine  cufcioular  external  raera- 
bntne,  succeeded  by  a  hard,  true,  fibrous  dermis  made  up  of  two  or 
more  distinct  layers.  It  possesses  absorbent  [wwera  in  a  much 
higher  degree  than  is  shared  by  other  kinds  of  cntozoa ;  for,  during 
life,  as  observed  by  Von  Siebold,  Crepliu,  Mehlis,  and  others,  these 
animals  are  capable  of  regulating  the  passage  of  fluids  withiu  aud 
without  thu  body.  The  integument  is  succeeded  by  two  muscular 
layers,  one  longitudinal  and  one  transverse,  the  latter  being  exter- 
nal. If  a  male  example  be  next  laid  open,  we  may  notice  in  the 
first  place  the  sac  of  the  proboscis  lying  in  the  central  hue  immedi- 
ately below  the  so-called  neck.  This  forms  a  dense  muscular  sheath, 
which  is  connected  below,  or  rather  held  in  its  place,  by  three  dis- 
tinct muscular  bands,  which  severally  pass  fi*om  the  ccecal  end  in 
an  outward  and  downward  direction  to  reach  the  muscular  pai-iotes 
of  the  body.  The  bands  in  question  are  termed  retractor  mus- 
cles. On  either  side  of  the  pi'oboscideal  sac  there  is  placed  an 
elongated  flattened  body,  which  by  some  is  said  to  open  externally 
at  the  base  of  the  neck.  The  two  organs  form  the  so-called  lem- 
nisci  which  Dujardin  conjectured  might  be  salivary  organs,  but 
which  are  now  more  generally  regarded  as  connected  with  the 
water-vascular  system.  At  all  events,  a  system  of  canals  contain- 
ing fluid  granular  contents  occurs  in  the  walls  of  the  leranisci,  and 
they  are,  moreover,  intimately  connected  with  a  similar  system  of 
vascular  tubes,  traversing  the  general  integument  of  the  body. 
The  lemnisci,  which  are  parenchymatous  internally,  are  also  sup- 
plied with  special  muscular  bands  at  the  outer  surface  Below 
the  site  of  these  organs  the  body  is  suddenly  hollowed  out  so  as  to 
form  a  large  perivisceral  cavity,  in  which  we  find  lodged  only  such 
other  organs  as  are  concerned  in  the  reproductive  process.  In  the 
male  these  consist  of  two  large  oval  testes  placed  one  above  the 
other  in  the  centre  of  the  cavity,  the  other  being  attached  to  the 
lower  or  coecal  end  of  the  proboscideal  sac  by  a  strong  lifjaiafnfnm 
HHi(])etiiftiriaiiK     Two   largo  and  tortuous  viisa  dej'o'tniia  pass  oH' 
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from  the  testes  in  a  downward  dii*eclion,  becoming  suddenly  and 
enormously  dilated  to  form  two  large  seminal  reservoirs,  which 
latter  finnlly  communicate  below  with  the  sac  or  sheath  of  the 
penis.  In  the  female  the  reproductive  elements  are  very  pecuhar ; 
for,  in  place  of  a  pair  of  distinct  ovaries,  we  find  the  general  cavity 
of  the  body  to  contain  a  number  of  free,  well-defined,  rounded 
masses,  which  develope  the  Qgga  >vitUin  their  substance.  Two  of 
these  egg-bearing  masses  are  ahown  in  the  annexed  plate  (figs.  3 
and  5) ;  the  former  representing  an  early  stage  where  the  organ 
consists,  for  the  most  |)art,  of  spherical  nucleated  vesicles,  the 
latter  giving  a  more  advanced  stage  where  some  of  tlie  vesicles 
have  become  much  elongated.  In  fig.  4  the  isolated  vesicles  aro 
seen  to  display  nucleoli  as  well  as  nuclei.  By  further  development 
after  their  escape  from  the  so-called  free  ovaries,  or  ogg-boaring 
masses,  these  vesioulai*  bodies  come  to  represent,  a«  it  were,  the 
several  egg-envelopes,  ho  that  in  a  much  more  advanced  egg  we 
have,  at  length  (as  in  figs.  6,  7,  and  8),  an  outer  envelope,  a  middle 
covering  (which  is  coloured  in  at  least  one  species  of  Echinorhyn- 
chus,  and  probably  forms  the  true  shell  or  chorion),  and  an  internal 
or  third  layer.  The  middle  layer  is  usually  constricted  at  either 
pole,  somewhat  after  the  fashion  observed  in  the  egg-shells  of 
Trichocephalus.  The  third  membnme  is  well  shown  in  the  two 
highly-magnified  ova  drawn  by  Mr.  Busk  (Fig.  13).  These  arc 
referable  to  EchhwrkynrhuH  angmtiaius.  In  the  advanced  eggs  of 
E.  anthnrU  I  have  particularly  noticed  the  lateral  disposition  of 
a  finely  granular  mass  (figs.  7  and  8),  which  appears  to  lie  between 
the  true  egg-shell  and  the  external  envelope.  This  mass  is,  there- 
fore, not  the  yolk  itself,  but  a  formative  granular  mass,  similar  to 
that  which  we  find  in  the  nascent  ovum  of  Taenia  solium.  It  is,  in 
point  of  fact,  the  matrix,  part  of  which  is  specialised  or  set  aside  to 
form  the  yolk,  whilst  the  remainder  shows  itself  as  a  superfluous 
heap  of  granules  lodged  between  tlio  outer  primitive  envelope 
and  the  chorion.  Possibly  the  latter  may  subserve  a  nutrient 
purpose. 
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Development. — Until  very  recently  wo  wore  totally  ignoraut  of 
the  changes  undergone  by  the  larval  Ecliinorhyuchi  from  their 
pliest  embryonic  condition  up  to  the  adult  state,  and  what  w©  now 
10 w  is  entirely  due  to  the  researches  and  discoveries  of  Leuckart. 
Some  few  years  back,  indeed,  Dr.  Guido  Wagcnor*  furnished  us  with 
a  series  of  admirable  illustrations  of  the  full-grown  eggs  aud  embryos 
of  several  species  of  Echinorhynchus,  but  from  the  fiicts  then  elicited 
he  was  erroneously  led  to  conchide  that  the  larvaj  passed  through 
^eir  entire  course  of  development  in  a  simple  and  direct  manner. 
He  even  conjectui*ally  indicated  the  presence  of  lemnisci  and  digestive 
organs  lodged  within  the  parenchymatous  substance  of  the  bodies 
of  the  larvttj ;  the  suriiiccs  of  the  latter  being  armed  throughout  with 
minute,  closely-set,  and  sharply- pointed  cutaneous  spines.  These 
results  were  obtained  from  Echinorhifnchus  polftnorphti^  aud  E. 
filicoliUi  and  tliey  seemed  to  confirm  the  somewhat  similar  views 
previously  held  by  Siebold  hulI  Dujardin.  The  notion  of  a  simple 
metamorphosis,  however,  has  been  entirely  disproved  by  Leuckartjt 
who  finds  the  growth  and  development  of  the  yoxxng  to  be  brought 
about  by  the  phenomenon  of  a  true  alternate  generation.  This,  at 
least,  is  the  case  with  Echinorhifnchm  proteus,  a  species  abundant 
in  the  Trout  and  miiuy  other  fresh-water  fishes.  The  embryo  in 
this  last-named  species  is  broad  and  obliquely  truncated  at  the 
ventral  surface  anteriorly,  being  gradually  narrowed  to  a  blunt 
point  posteriorly,  and  at  the  front  part,  on  each  side  of  the  middle 
.line,  there  are  five  or  six  spines  biserially  disposed.  Similar 
features  are  displayed  by  the  embryo  of  Echinorhffnchuii  filuiolliH. 
The  cortical  layer  of  the  body  of  the  omoryo  of  Echinothtjnchm 
proteits  is  made  up  of  a  thin  cuticle  succeeded  by  a  firm  dermis, 
which  invests  a  tolerably  uniform  mass  of  contractile  pai*enchyma. 
The  centre  of  the  embryo  is  occupied  by  an  oval-shaped  granular 
mass,  which  is  altogether  free  and  tmconnected  with  the  surrounding 
contractile  tissue.     Its  nature  is  not  clearly  made  out,  but  Von  Sie- 

•  giBbold  Eutl  KfiUikor's  "  Zoitschrifts"  vol.  ix.,  p.  73,  et  wq. 
t  "  Hclmintholngi!<ch»  Gxponmeutalunterfeuc-Uungea."    Gottingon  ^uclinchtou.  1862. 
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bold  regarded  it  as  the  remains  of  the  yolk.  Leuekart,  in  hia  expe- 
riments, introduced  a  number  of  egg-s  into  a  vessel  of  water  contain- 
ing several  small  crustaceans  {Gamma-nut  Pttlex).  Those  animals 
readily  swallowed  the  ovn,  and  in  a  few  days  the  embryos  were 
found  emerging  from  their  shells,  boring  their  way  through  the 
intestinal  walls,  passing  into  the  general  cavity  of  the  body,  and 
even  into  the  appendages  themselves.  During  the  next  fouiteen 
days  the  embryos  within  the  Gammari  exhibited  an  increase  of  size 
which  became  very  marked,  and  at  the  same  time  the  central  granu- 
lar mass  assumed  the  aspect  of  cellularity,  its  spherical  outHno  be- 
coming more  clearly  defined.  In  the  course  of  the  third  week  a 
further  metamorphosis  occurs.  The  nuclear  mass  now  rapidly 
increases  in  bulk,  and  by  a  process  of  differentiation  and  gi'ouping 
of  its  cell-contents  acquires  the  aspect  of  a  compound  organism.  It 
also  elongates  and  eventually  assumes  the  easily  rocognizahle  cha- 
racters of  a  young  Echinorhynchus.  Thus,  in  Leuckart's  own 
words,  "the  ultimate  animal  arises  in  the  interior  of  the  primordial 
body,  by  a  process  which  presents  so  close  an  analogy  with  the  pro- 
duction of  an  embryo,  and,  consequently,  with  the  act  of  genera- 
tion, that  one  feels  inclined  at  once  to  identify  it  with  such  an  act ; 
and,  therefore  also,  to  regard  the  I'JchhwrhpU'hiis  as  exhibiting  an 
alternation  of  generation  in  its  mode  of  development  rather  than 
a  metamorphosis."  Theyoimg  Echinorhynchus  subsetjuently  con- 
tinues to  increase  more  nipidly  in  sixe;  its  several  internal  organs, 
proboscideal  sac,  and  muscular  apparatus,  gratlually  coming  into 
view  as  gi-owth  advances.  Eventually  the  young  entozoon  com- 
pletely tills  the  intenor  of  the  embryo,  the  latter  having  scarcely 
undergone  any  change;  still  remaining,  of  course,  within  its  crus- 
tacean host.  What  may  be  regarded  as  even  more  extraordinary 
is  the  circumstance  that  the  embryonic  body  next  becomes  firmly 
atlherent  to  the  young  Ecliinorhyuchus,  thus  ultimately  forming, 
according  to  Leuekart,  the  true  integumentary  envelopes  of 
the  adult  Echinorhynchus.  The  original  skin  of  the  embrj-o, 
however,    is  cast  off  *'  as  soon  as  the  Echinorhynchus   occupies 
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tbe  wliole  interior  of  tlie  embryo."  After  tliia,  tlie  sexual  diflTi-- 
rencea  become  clearly  established,  and  the  now  narrowed 
original  space  between  the  surface  of  the  young  Kchinorhyn- 
chus  and  the  body  of  the  embryo  becomes  transformed  into 
a  series  of  anastomosing  canals,  constituting  the  so-called 
water-vasc!ilar  system — to  whicli  allusion  has  already  been  made 
in  my  account  of  the  general  anatomical  features  of  the  adult, 
worm.  The  lemniaci  make  their  appearance  at  a  late  penod,  and 
the  nature  of  their  connection  with  aquiferous  system  is  a  point 
which  still  remains  unsolve<l.  Leuckart  fiirther  remarks  that  the 
passage  of  the  young  Echinorhynchi  into  their  ultimate  piscine 
hosts  is  probably  unattended  with  any  very  striking  structural  or 
morphological  changes,  whilst  the  mctamorpliosis  of  the  embryo,  as 
thus  far  detailed,  occupies  a  period  of  about  six  weeks.  In  geueml, 
the  crustacean  hosts  appear  to  suffei'  little  from  the  borings  of  the 
embryo  parasites ;  but  when  the  latter  have  assumed  the  Echinor- 
hynchus  condition  and  liappen,  at  tl»e  same  time,  to  be  particu- 
larly numerous,  then  they  not  unfroquently  prove  fatal  to  the  un- 
suspecting Gammari.  Leuckart  informs  me  that  after  their  trans- 
ference into  the  intestine  of  the  ultimate  host,  a  period  of  about 
one  week  more  is  required  to  complete  their  development. 
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CHAPTER    VIII. 


CBSTODA. 


Ceeitodn  orTB^>cwoi*niH— Ocnorol  clinnwrters  aiid  habit8 — Distritution  in  i)iatnmaJ)(,birdit, 
reptiles,  mid  Hslnis  —  KwtimattHi  number  of  sjicci^H — Tiunindip — I'articulnr  ftcfvuml.  of 
tto  development  ol' C'yj/jV#n^M* /»in'rn''w»i<  from  llio  nggsof  T'mia  xtrrrnfa.  iinil  a]tio 
of  the  adult  tfti>cworin  froin  lliu  CyHtiocrouB — CoJUtdUttioti  of  the  "zoological  indi- 
Tidafll"* — Gonera. 

The  fifth  order  of  Helminths  compriflos  all  those  familiar  forms  of 
ancnterato  parasites  commonly  called  tApeworms ;  and  I  may 
remark,  in  passing,  that  it  was  Kudolphi  who  first  designated  this 
j^oup  Cestoidea  {xeirrtk^  a  girdle ;  ft&r,  form),  from  the  charac- 
teristic shape  displayed  by  tho  several  species.  These  animals, 
therefore,  are  readily  distinguishable  by  their  soft,  flat,  elongated, 
semi  transparent  bodies,  which  are  usually  segmented  or  divided 
by  transverse  lines  into  a  number  of  joints.  The  anterior  or 
first  joint,  properly  speaking,  forms  the  so-called  head.  Tliis  head 
is  furnished  with  suckers  for  tho  purpose  of  fixing  the  parasite  to 
the  walls  of  the  intestine  of  tho  animal  in  which  it  is  lodged  ;  the 
anchorage  being  often  rendered  more  secure  by  the  development  of 
a  special  hook -apparatus. 

The  tapeworm  may  be  looked  upon  as  a  creature  compounded  of 
a  series  of  partly  dissimilar  animal  forms  closely  linked  in  single  file ; 
and  tlic  welfare  of  this  peculiarly  associated  colony  is,  in  a  great 
measure,  dependent  on  its  connection  with  the  so-called  head.  On 
the  other  hand,  viewing  the  subject  philosophically — with  due  regard 
to  the  excellent  rule  which  makes  the  **  zoological  individual  "  to 
consist  of  tho  total  products  of  a  single  ovum — the  entire  tapeworm 
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itself  is  in  some  cases  less  than  an  individual.  This,  for  example, 
occurs  in  Tcenia  coenmtts  and  T.  eekinoroccust  where  the  single 
larra  produces  a  number  of  tapeworms.  Ordinarily,  however,  only 
a  single  tapeworm  is  produced,  in  which  case  it  may  be  regarded 
as  the  mature  individual. 

Every  cestode  passes  througli  sevoral  distinct  phases  during  its 
life-bistorj\  In  the  ordinary  colonial  or  tapeworm  condition  it  has 
been  termed  the  sfrohila  (Van  Beneden).  The  separate  joints  of 
which  the  strobile  is  composed  are  denominated  jyrogloftides  or 
zooids.  The  anterior  segment  forma  the  head,  and  remains  barren, 
those  of  the  neck  and  front  part  of  the  body  being  sexually  iinma- 
Uxre  during  the  process  of  strobile-formation.  The  raatiu*e  pro- 
glottides at  the  caudal  end  are  capable  of  realizing  an  independent 
existence,  and  the  eggs  which  they  contain  develop  the  sii-hooked 
embryos,  or  proscoUffft  (Van  Beneden),  in  their  interior.  These 
latter  become  metamorphosed  into  scoUnfit  or  nurses,  representing 
the  well-known  cysticercal  state  which,  in  its  sterile  or  aborted 
condition,  forms  the  common  hydatid. 

Habitft. — During  the  gi-eater  part  of  their  life-period  thocestodes 
are  parasitic  animals,  the  mature  proglottides  and  eggs  being  free 
only  during  a  certain  interval  of  time.  The  cestode  entozoa,  like 
the  trematodes,  frequently  change  their  residence  either  in  an 
active  or  passive  manner ;  their  ti-ansmigrations  being  absolutely 
necessary  for  the  propagation  and  continuance  of  the  species.  The 
ccstodes  are  bisexual,  and  all  of  them  exhibit  the  phenomena  of 
alternate  generation.  Details  of  these  genetic  changes  and 
wanderings  will  be  more  fully  described  hoi-eafter. 

Jh'atrihutton. — ^fammal^a.--'[f  MfG  except  their  feeble  prevalence 
among  the  reptiles,  the  cestode  parasites  are  pretty  uniformly  dis- 
tributed tlu'ougliout  the  vertebrate  di^nsion  of  the  animal  kingdom. 
In  their  larval  or  cysticercal  state  they  are  especially  abundant  in 
mammals,  whilst  the  mature  tapeworm- forms  are  scarcely  less 
frequent  in  occuiTcnce.  The  human  body  alone  is  liable  to  be 
invaded  by  ten  species  of  tapeworm,  but,  save  in  the  cyaticercal 
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State,  they  do  not  appear  to  be  very  prevalent  in  the  quatlnimanoiis 
tril>es.  The  Cysticercits  tenuu-oUi^  is  t-olcrahly  constant  in  the 
higher  monkeys,  and  four  distinct  tapeworms  have  been  found 
in  the  Barbary  ape  (Inuv.i).  Tlie  lemurs  also  harbour  various  Cys- 
ticerei,  anil  1  have  (iiscovered  a  singular  form  of  Camnrus  in  the 
hmgs  and  liver  of  the  common  Madagascar  species.  Only  a  few 
species  of  tapeworm  have  been  noticed  in  Cheiroptera,  and  in  the 
Insectivora  they  are  scarcely  more  abundant.  In  the  ti-ue  Camivora 
they  ore  plentiful,  and  more  particularly  so  in  our  domesticat-ed 
dogs.  In  the  vegetable- feeding  rodents  the  cestodes  are  by  no 
means  uncommon,  whilst  those  animals  which  partake  of  a  mixed 
diet,  such  as  rata  and  mice,  are  still  jnore  liable  to  invasion. 
Hitherto,  no  tapeworm  appears  to  have  been  detected  amongst  the 
edentulous  mammals.  The  larger  pachyderms  and  solidungidates 
harbour  a  few  adult  forms,  but  only  the  larvte  appear  to  be 
known  in  swine ;  a  true  Taenia,  however,  has  been  described  as 
occurring  in  the  aberrant  genua  Hyrax.  The  typical  ruminants 
are  almost  constantly  infested  both  by  mature  and  immature  forms, 
but  in  the  camels  larvte  only  have  been  detected.  One  or  two 
species  are  known  to  infest  seals,  and  the  same  may  be  said  of 
Cetacea;  the  common  porpoise  harbouring  an  unusually  large 
form  (DiphyUohothrium  Mevimareiihalum).  In  the  marsupial 
mammals  the  cestode  parasites  are  comparatively  rare. 

Blnh. — ^Contruiy  to  genera!  expectation,  the  cestode  entozoa 
appear  to  be  quite  as  abundant  in  the  granivorous  birds  as  they 
are  in  the  carnivorous  hawks,  owls,  and  buzzards.  As  yet,  indeed, 
we  have  no  certain  knowledge  of  their  occurrence  in  the  family 
of  vidtures;  a  circumstance  arising  probably  from  the  few  oppor- 
tunities we  have  had  for  examining  these  birds  in  their  wild  state. 
Cestodes  abound  in  the  woodpeckers,  pigeons,  partridges,  phea- 
sants, barn-fowls,  and  their  allies,  and  they  are  scarcely  less  com- 
mon in  the  bustards,  cmews,  and  ostriches.  In  the  herons,  plovers, 
ducks,  divers,  gulls,  and  water-birds  generally,  the  adult  tape- 
worms are  extremely  abundant,  whilst  their  larvff  are  to  be  sought 
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for  amougHfc  the  fishes,  molluscs,  wud  other  aquatic  animals  on 
whicli  these  feathei*ed  tribes  feed. 

Reptiles. — As  before  hinted  the  cestodes  are  notoriously  sciU'ce 
in  all  the  reptiHnn  vertehrates.  even  in  the  salamanders  and  batra- 
chians,  where  many  other  kinds  of  eiit«zoa  ai"e  uniformly  preseut. 
Not  a  single  cestode  occurs  either  in  the  common  or  in  the  escu- 
lent frog,  and  only  one  species  has  been  detected  in  the  toad. 
None  are  yet  known  to  infest  the  crocodiles  and  tortoises,  but  one 
species  has  been  found  in  the  common  turtle.  The  cestodes  are 
almost  entirely  unrepresented  in  the  hzards,  and  only  a  few  forms 
have  l»en  discovered  in  the  curious  amphisbasuffii  and  ophidians. 

Finhes. — A  great  variety  both  of  adult  and  larval  cestodes  take 
up  their  residence  in  piscine  "  hosts."  Usually  such  tapeworms 
display  characters  very  distinctive  from  those  inhabiting  birds  and 
mammals,  being  commonly  fiirnishetl  with  special  tentacular  hook- 
appendages  employed  as  supplementary  organs  of  boring  and 
anchorage.  In  the  cartilaginous  sharks  and  rays  these  cestodes 
are  remarkably  abundant,  and  in  certain  osseous  species  they  ai*e 
scarcely  less  frocjuent.  The  only  notewoithy  kinds  of  fisli  which, 
so  far  as  our  present  knowledge  extends,  seem  to  bo  free  from  the 
invasion  of  tapeworms  are  the  stm^geons,  blennies,  gobios,  mullets, 
sparoids,  and  Sciffinida?. 

Compai-atively  few  of  the  invertebrata  appear  to  harbour  the 
cestode  entozoa  in  their  ailult  condition,  l>ut  to  this  rule  the  cuttle- 
fishes forma  noted  exception.  These  singular  animals  also  harbour 
a  great  variety  of  tapeworm- 1 aiwte,  forming  one  of  the  chief  sources 
whence  the  sharks  and  rays  obtain  the  same  parasites  destined  to 
an-ive  at  sexual  maturity  within  their  own  bodies.  Probably  no 
inconsiderable  number  of  tapeworm-larva)  abound  in  acjuatic  mol- 
luscs, insects,  and  other  invertebrate  groups,  but  at  present  we  ai*u 
only  acquainted  with  a  few  distinct  forms,  the  majority  of  which 
ai*e  outertaincd  by  jolly-fishes. 

Nutitler. — It  is  almost  as  dlMcult  to  estimate  the  numbor  of 
true  cos tmle  ■■'jKH.'ies  at    presiMit   in    fxislcnfo,  a-i  it    is  tiionnpnlt* 
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the  nuiiierica)  strength  of  the  flxikcs  and  roundworms,  Upi 
of  two  hundred  and  fifty  distinct  forms  have  been  described,  but 
it  may  be  doubted  if  two  hundred  of  these  are  really  good  species. 
Assiuning  the  latter  to  represent  their  number,  the  following 
simple  tublo  of  classitication  will  conveniently  embrace  all  the 
species  :■ — 

{  Tmtiada  (Fnmily  I.) 
CjWTODa    \  Htithrioctphalidis  (Fiunilv  It.) 
i^TeirarkjftuhuffF  {VnxaWy  III.) 


OO 


JTia.  24.— Held  of  Tjkbia  pibaooxa,  RMdolpki ;  from  tbo  iolevtine  of  mi  ujivUr-michcr  (ftama- 
fopuf  ottrtahgtu,  L.) ;  a,  with  the  ro«t«Uam  p«rtlT  invagiTutad ;  A,  end  of  lite  ruslellua 
upuidc4i  X  S60  diam.— Ohgiotl. 

Trntiiadcs. — The  true  tapeworms  are  characterised  by  the  pos- 
session of  a  small  distinct  head  fumishcd  with  four  simple  oval 
or  round  suctorial  disks  (sxickers),  and  commonly  also  with  a  more 
or  less  fitronply-prnnoimced  rostellum  (proboscis)  placed  at  the 
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summit  in  the  median  line.  This  prominence,  when  largely 
developed,  becomes  retractile,  and  when  not  in  use  is  lodged  within 
a  flask-shapod  cavity,  lined  by  a  sheath  and  supplied  with  special 
muscles  ;  it  is  also  very  frequently  armed  with  a  single  or  double 
crown  of  homy  chitinous  hooks,  there  being,  occasionally,  as  many 
as  five  or  six  separate  circular  rows  of  these  organs.  Attention  to 
the  number,  relative  size,  and  disposition  of  the  hooks  is  often 
sufficient  to  determine  the  particular  species.  In  nearly  all  cases, 
the  reproductive  orifices  are  situated  at  or  near  tho  margins  of  the 
joints,  which  arc  bisexual. 

Devehpytient. — As  a  tolei'ably  minute  account  of  the  iiiiatomy  of 
the  Taeniadffi  will  subsetjiiently  appear  in  my  special  account  of  the 
structure  of  the  common  tajiewonn  infesting  man,  I  at  once  pro- 
ceed tu  select  a  cestode  froTn  the  lower  animals  in  order  to  aifoni 
a  clear  conception  of  the  life-changes  and  developmental  phenomena 
displayed  by  this  singular  group  of  animals — in  common,  of  course, 
with  the  other  closely -allied  families  referahle  to  the  same  order. 

In  this  view  I  take  one  of  the  six  species  known  to  infest  tho 
dog,  namely,  tho  Tceniti  »errata  of  Gocze.  This  worm,  in  its  adult 
state,  acquires  a  length  of  four  feet  and  upwards,  whilst  its 
greatest  breadth  is  scarcely  the  fourth  of  an  inch.  The  head  is 
oblong  in  sliape,  surmounted  by  a  short  and  thick  roatellimi,  tho 
latter  being  siurounded  by  a  double  crown  of  hooks,  forty-eight 
in  number,  that  is,  twenty-four  in  each  row.  The  mature  joints 
are  trapezoidal ;  having,  however,  tho  inferior  angles  sufficiently 
prominent  to  produce,  collectively,  the  characteristic  serrated 
margin  of  the  worm.  The  reproductive  papillse  occur  at  the 
centre  of  the  lateral  line  of  each  joint,  being  disposed  in  an 
irregularly  alternate  manner  throughout  the  series. 

When,  as  Leuckart  first  pointed  out,  several  of  the  mature 
joints  (proglottides)  are  detached  from  the  body  of  a  Tamia-  serratat 
and  are  administered  to  a  young  rabbit,  we  do  not — upon  subse- 
quently killing  and  dissecting  it — detect  with  the  naked  eye  any 
structural  changes  within  the  body  of  the  animal,  although  several 
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days  may  have  elapsed  sinue  the  wonn-feeding  took  place ;  but  if 
a  microscopic  examuiation  of  the  rabbit's  blood  (from  the  great 
portal  and  other  abdominal  veins)  be  made  only  twenty-foxir  hours 
after  the  time  of  administration,  the  fluid  will  be  found  to  contain 
a  great  number  of  minute  cestode  embryos.  On  further  examina^ 
tion  these  minuto  liaematozoa  will  be  found  to  be  armed  with 
hooks  for  boring,  and  to  correspond  in  size  ^rith  the  ova  of  7\ 
serraiat  constituting  the  so-called  six-liooked  brood  of  this  tape- 
worm. About  the  fourtli  day  small,  white,  semitransparent 
vesicles,  averaging  the  i,  of  an  inch  in  diameter,  make  their 
appearance  in  the  liver,  each  of  them  containing  within  its 
interior  a  little  embryo,  measuring  about  the  ^  of  an  inch  in 
lengt.li.  These  embryos  are  the  same  as  those  detected  in  tlie 
blood,  and  though  not  actually  seen  in  the  act  of  migi*ating,  have 
evidently  bored  their  way  through  the  walls  of  the  vessels  into  the 
cell-tissue  of  the  organ.  At  the  fifth  day  the  size  of  the  vesicles 
has  sensibly  increased  (,-„  inch),  and  they  now  display  an  oval 
figure ;  their  growth  becomes  exceedingly  rapid,  and  by  the 
sixth  day  Uiey  measure  the  i  of  an  inch  longitudinally.  This 
growth  continues  to  advance,  so  that  at  the  conmiencemeut  of 
the  second  week,  i.e.,  eight  days  atW  the  worm- feeding,  the  hver 
of  the  rabbit  presents  a  more  or  less  uniformly  spotted  appearance, 
conaiucuonsly  \daible  to  the  naked  eye. 

At  the  beginning  of  the  third  week — supposing  one  of  our 
expenineiital  animals  to  have  been  destroyed  at  this  period — the 
liver  spots  are  found  to  be  considerably  enlarged,  especially  length- 
wise, one  end  of  the  cyst  becoming  narrow  and  pointed  wliilst  the 
other  is  still  rounded.  Later,  in  the  third  week,  this  elongation 
becomes  more  striking,  most  of  the  vesicles  also  displaying  curves 
and  undulations,  which  become  so  extended  that  the  cysts  by  and 
by  acquire  the  form  of  long  channels.  At  the  (burt-h  week  many 
of  them  will  be  found  to  have  I'un  into  one  another,  producing 
here  and  there  a  more  or  less  regulaily-branehed  appearance. 

All  these  phenomena,  as  they  occur  in  the  liver,  are  undoubttidly 
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due  to  the  active  migrations  and  growth  of  the  six-hooked  erabryos, 
and  in  the  earlier  stages  Leiickart  has  found  distinct  evidences  of 
the  exist-ence  of  the  six-hooked  boring  apparatus  within  the  con- 
tents of  the  vesicles.  Stein  has  also  observed  tliem  from  a»iother 
species  of  tapeworm.  Tt  was  not  to  be  woiidererl  at  tliat 
difficulties  would  be  encountered  in  detertnining  witli  certainty 
the  connection  between  the  six-hooked  hiematozoa  and  the  liver 
vesicles,  because,  very  soon  or  immediately  after  the  passage  of 
the  former  (embrjos)  out  of  the  blood  into  the  liver-parenchyma, 
they  appear  to  commence  the  metamorphosis  by  which  the  six- 
hooked  embryo  is  transformed  into  a  true  cysticercus.  The  liver 
vesicles,  in  their  later  stages  of  growtii,  are,  in  point  of  fact,  young 
cysticerci  enclosed  in  capsules  of  connective  tissue,  formed  by  the 
liver,  as  it  were,  in  self-defence.  Tlie  six-hooked  embryos,  wliilst 
still  in  the  blood,  may  be  said  to  wander  "  passively  ;"  but,  in  the 
first  instance,  they  must  have  passed  "actively"  into  the  vessels 
of  the  intestinal  villi  after  escaping  from  their  egg- coverings. 
Carried  by  the  circulating  current  into  diiVerent  parts  of  the  body, 
they  again  appear  to  exercise  their  boring  propensities  in  that 
particulai'  and  suitable  locahty  (liver)  which  a  certain  appetite, 
so  to  apeak,  instinctively  induces  them  to  select. 

Before  tracing  onward  their  further  progi'ess,  T  may  revert  to 
the  state  of  things  obi^ervable  at  the  third  week.  At  this  period 
the  partially  metamorphosed  embrj'os  are  about  one  line  in  length, 
and  they  have  acquired  a  structureless  epidermis,  in  addition  to 
two  special  sub-dermal  layers  of  muscular  fibre.  At  this  time  also 
there  aiises,  from  the  development  of  nucleated  cells,  a  turbid 
appearance  at  the  anterior  end  of  the  embryo.  This  condensation 
of  the  parenchyma  is  destined  to  form  the  head  of  the  so-called 
Cysticereuji  pisijormU.  A  folding  inwards  of  the  epidermis  at  the 
anterior  end  of  the  embryo  forms  what  is  called  the  *'  cephalic 
pit;"  an  opening  being  thus  left  at  the  centre  of  the  point  of 
inversion.  Subsequently,  the  little  embryo  displays  more  marked 
differentiations   of   ntructure,   and    the   turbid    mass   shows    two 
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tlivimoiiH — an  outer  limititig  line  forming  the  "  receptacolum 
caiiitifl,**  and  an  inner  one  encircling  tlie  "central  cephalic  mass." 
Traces  of  a  skin-ekeleton  under  tbe  form  of  "  calcareous  particles  " 
also  make  their  appearance  in  the  substance  of  the  receptaculum, 
becoming  extremely  abundant  in  this  situation  at  a  still  later 
period.  Formerly  these  calcareous  corpuscles  were  regarded  as 
morbid  formations,  but  the  view  above  taken  has  now  gained  very 
general  acceptance.  Contemporaneously  with  the  formation  of  the 
corf>uBcle8,  I^uckart  also  foimd  vesseU  between  the  muscular  and 
epidermic  layers  ;  thefte  vessels  are  said  to  contain  a  clear,  limpid 
fluid,  circulated  by  means  of  cilia. 

It  should  bo  noted  that  only  a  certain  proportion  of  the  little 
veaiclcH  (which  at  first  appear  so  numerously  scattered  throughout 
the  substance  of  the  rabbit's  livor)  pass  through  the  develop- 
mental changes  above  described.  This  would  seem  to  be  owing 
either  to  their  being  originally  too  numerous  to  admit  of  their 
growth  within  the  infested  organ,  or,  aa  Kuchenmeister  obsen^es, 
*'  they  do  not  find  a  ftivourable  soil  for  their  further  development." 
After  the  lapse  of  fourteen  or  fifteen  days  the  aborting  vesicles 
commence  a  kind  of  retrograde  metamorphosis,  passing,  he  adds, 
**  to  the  state  of  caseous,  granular,  tubercular,  or  atheromatose 
masses,  in  which  wo  may  genei-ally  seek  in  vain  for  any  remains  of 
the  embrj'o.'*  These  appearances  are  familiar  to  all  helmin- 
thologists. 

From  Leuckart's  researches  it  would  seem  that  towards  the 
close  of  the  third  or  beginning  of  the  fourth  week,  some  of  the 
young  cysticercs  make  their  escape  into  the  abdominal  cavity  of 
the  rabbit ;  in  this  case,  remaining  enveloped  in  their  cysts  of 
connective  tissue,  and  pushing  the  peritoneal  covering  of  the  Hver 
before  them.  In  this  condition  we  often  find  them  loosely  sus- 
pended in  the  abdominal  cavity.  Others  escape  in  a  more 
aiivanced  state  (at  the  fiftb  and  sixth  week)  ;  they  are  independent 
of  their  cystic  envelope,  and  may  bo  found  wandering  over  all  parts 
of  the  abdomen.     By  this  time  these  " wandering  larvae"   have 


attained  a  length  of  several  lines,  but  if  examined  microscopically 
the  liead  will  sttU  be  found  to  be  imperfectly  formed.  Their 
perfect  cysticercal  state  is  acquired  only  after  midergoing  a  second 
process  of  encystation,  which  is  usually  completed  at  the  expira- 
tion of  eight  weeks. 

The  various  parts  of  the  head  successively  appear  after  the 
same  fasliion  as  the  liea*:]  itself.  Cloudy  masses  of  closely  aggre- 
gated ceUuIos  collect  here  and  thei-e,  t.e.y  in  places  specially 
destined  to  develop  the  suckers,  the  coronet  of  hooks,  and  other 
parts.  The  recepfaculum  capitis  becomes  thinned  out  and  dis- 
placed by  the  neck  and  folds  of  the  (subsequent)  body,  both  of 
which  regions  make  their  appearance  whilst  the  head  is  yet 
enclosed  in  the  receptaculmn.  The  head  afterwards  becomes 
included  within  the  folds  of  the  body,  and  the  whole  mass  is 
eventually  protruded  from  the  surrounding  caudal  vesicle,  at  the 
pleasure  of  the  animal.  At  tliia  peiiod  of  their  complete  develop- 
ment, the  Cysticerci  begin  to  degenerate  and  calcify,  when  not 
transferred  to  their  proper  final  **  host." 

It  haa  been  abundantly  proved  that  the  administration  of 
Cysticerci  which  have  only  arrived  at  their  wandering  (imperfect 
larval)  condition  will  produce  only  negative  results,  whilst  those 
wliich  have  undergone  a  second  encystation — or,  in  other  words, 
are  eight  weeks  old — will,  in  the  intestine  of  their  appropriate  final 
host,  readily  develop  into  the  TiTmia  servata.*  If  the  mature 
larvae  are  enclosed  in  stout  investing  capsules  at  the  time  of  their 
passive  introduction  into  the  dog's  stomach,  several  hours  may 
elapse  before  the  cysts  will  be  digested ;  but,  if  the  envelopes  be 
thin,  two  or  three  hoin-s  will  suffice,  not  only  to  remove  the  adven- 
titious coverings,  but  also  to  destroy  the  caudal  vesicle  of  the  Cys- 


•  I  have  adminiaterod  to  dogs  upwards  of  thirty  fresh  immature  spcdmoiui  of  C^sU'cer- 
cut  pUiformis,  in  five  separate  worm-feedinRv,  but  inno  c«*p  hnve  tiieso  larva)  been  able 
to  undergo  further  development.  Ou  the  other  hand,  I  havt.  od  four  owaaions,  fed 
dogs  with  sevenU  mature  L-xmuplcfi  of  the  same  Cyisiioercns,  and  in  evcrj'  instouco  I 
have  BQccfleded  in  procuring  the  Tmtia  $errata.  In  one  instAnre  ouly  was  there  any  doubt 
in  tay  mind  an  Ut  the  HncrosB  of  the  breediog.experiinent.— T.  S.  C. 
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ticercua  itself.  According  to  Leuckart,  reranatits  of  the  caudal 
vesicle  may  be  seen  after  the  expiration  of  an  entiro  day.  After  this, 
the  young  tapeworm  grows  rapidly,  and  on  the  second  and  tliird 
days  it  displays  well-marked  indications  of  segmentation.  It  has 
now  acquired  the  length  of  half  an  inch  or  more,  and  at  the  twelfth 
day  is  fully  four  inches  long.  Considerable  variation  in  length, 
however,  is  not  unfrwjuont,  partly  owing  to  the  circumstances  above 
mentioned,  and  partly  to  the  degree  of  contraction  or  extension  of 
the  body  of  the  worm  itself.  So  far  as  ray  observation  extends, 
the  joints  become  sexually  mature  about  the  twentieth  day,  but  1 
believe  this  condition  may  take  place  at  an  earlier  period. 

The  facts  above  recorded  in  relation  to  the  development  of 
Tasma  serraia  from  Oi/sticeirus  ji/^f/armiV  are  principally  due  to  the 
investigations  of  Leuckart ;  hut  the  experiences  of  Kuchenmeister, 
Van  Beneden,  Eschricht,  Haubnor,  Roll,  Miillor,  and  others,  con- 
firm, in  various  ways,  the  correctness  of  the  data  here  set  forth. 
My  own  experiments  have  produced  very  similar  results ;  and  if 
they  have  done  nothing  else,  they  have,  at  least,  satisfied  me  that 
Von  Siebold's  opposition  to  the  generally-received  opinion — as  to 
T.  serrata  being  quito  distinct  from  T.  aenuriut,  T.  solium,  and  T, 
craitsicoUis — is  altogether  a  mistake.  The  same  may  be  said  in 
regard  to  the  still  more  recent  doubts  thi-own  upon  this  subject  by 
the  honestly-conducted  inquiries  of  AIM.  Pouchet  and  Verrler, 
who,  however,  Imve  not  been  able  to  set  aside  the  explanations 
offered  by  Van  Beneden  as  to  the  circumstances  which  prevented 
their  arriving  at  a  satisfactory  resxdt.  Without  any  hesitation,  it 
may  be  truly  affirmed  that  the  developmental  phenomena  above 
recorded,  are,  in  the  main,  absolutely  correct,  and,  therefore,  before 
quitting  this  subject,  I  am  induced  to  offer,  as  it  were,  a  recapitu- 
lation of  the  facts,  in  the  form  of  a  synoptical  table.  The  phases 
of  existence  in  the  life-cycle  of  Tamia  eciraia  may,  I  think,  be 
usefully  expressed  in  the  following  manner : — 
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ZOOWWICAL  Ismviui;AL< 


a.  Ovum  in  all  Htagoti.  \ 

fr.  Six-hooked  erobrjo^boriii);  lai-vii  J 

(T.S.C.)=pro«oifx(VanBeTicdca)  f 
r.  R«6ting  I»rva  [T.&.O. }=C!f>iic<rcus  /  P'^t"«'«"'t  (Huxley). 

piii/'ormis :=Kot€X  {Vau  Benedftii)  1 
rf.  Immature  tapeworm  in  nJI  8tag<;s.  ,^ 
e.  Td?tM    terraUx  ^    sexually    mftttiro    tHpcirorni    colony 

=  ttrobHa, 
f.  Proglottis  ^=  freo-joint     or     segment  ^   deotcro-zooid 

^Huxley). 

Genera, — 7V)m<7,  Linneus;  ^^  Ahjselminfkus,  Zeder;  ^=  Halytste, 
Zeder ;  =  Bhytelminthus,  Olfers ;  ^  Tkysanosomaf  Diesing ;  =  (in 
the  larval  state)  Cystkorcus,  Rxidolpbi ;  =i  Hydra,  Linneus  ;  = 
Vesicara,  ^chTaj\k;  =  Hydatiyena,  Goeze;  ^^  UydutuUi,  Viborg; 
^  UydaiU,  Lamarck ;  =  Finruit  Wemor ;  ^=  Piestocystist  Diesing ; 
^  Coniurus,  Rudolphi ;  ^^  Polycephabts,  Zeder ;  =  Eckinococcuit, 
Rudolphi ;  SciadocepkaluSf  Diesing ;  Ephedrocephaluft,  Dieaing ; 
Amphotero^nm-phus,  Diesing ;  PeUidocoiyUi  Diesing ;  Coryopkyllani^f 
Gmelin;  =  PkyUine,  Abildgaard;  =  Garyophyllinu^,  Schrank ; 
DiplacantlmSt  AVeinlaud;  Acnnthotruut,  Weinland ;  Uym-enohpis, 
Weinland ;  Tamiarhynchus,  Weinland  ;  Eehinococcifer,  WeiBland ; 
Proteocephalus,  Weinland ;  Dipylid'imnt  Leuckart. 
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CHAPTER  IX. 


CE8T0DA. 


Purtioiilar  larvm — CtBtttirui  certbralta  of  the  ahet'p—Rose's  discovery  of  a  second  kind 
of  Ctt'impua— Suveml  utIicT  fDnnH  now  known — Numan's  nbserratitiiin — Tliy  Cysti- 
etrctu  hniiiroUi$  and  C  fatciolaris — BotUriocepli»IidH!  -  Stnicturo  luid  devclopmcnl 
— Qenerfi—DipAi/lloiothrium  and  TVicUMpuiana — TotnirlLjiicluds — Structure,  habits 
and  devolopmont — Genora. 

Is  tlie  main,  it  may  bo  said,  the  course  of  development  is 
pretty  much  the  Bame  in  all  tapewormB,  and  yet  there  are  certain 
larval  forms,  such  as  Ecliiiiococcua  and  Goenurus,  which  inst<^  of 
separately  developing  into  single  tapeworms,  become,  as  it  were, 
the  immediate  progenitors  of  a  great  number  of  tapeworms.  In 
these  cases,  the  product  of  a  single  ovum  will  embrace  not  only  the 
life-phases  above  indicated,  but  an  almost  indefinite  multiphca- 
tioD  of  the  same.  In  the  case  of  Echinococcus,  the  zoological  indi- 
vidual ^N-ill  comprise  several  thousand  tapeworms,  whilst  in  the  case 
of  Coenurus  it  will  include,  at  least,  several  hundred.  If  all  the 
tapewoi'nis  thuvs  proliferated  from  a  common  hydatid  could  remain 
attached  to  the  larval  stock,  then  we  should  have  an  animal  form 
strictly  cotnparable  to  a  compound  polyp ;  each  polyp,  in  this  case, 
would  be  a  kind  of  secondary  individual  (strobila)  made  up  of  an 
almost  indefinite  ninnber  of  tortiaiy  individuals  (proglottides). 
The  development  of  Eoliinococcus  will  be  described  in  detail  here- 
after, but  some  further  account  of  its  congener  is  here  dcsii*able. 

CoBTturm. — This  title  was  originally  given  by  Rudolphi  to  the 
well-known  hydatid  so  common  in  the  brain  of  the  sheep,  and 
which  produces  in  that  animal  the  disease  termed  the  "staggers.** 
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This  maluUy  Las  likewise  been  called  sturdy,  turnsick,  goggles, 
and  vertigo.  The  Coenwrus,  aa  previously  stated,  is  now  known 
to  be  the  larva  of  a  species  of  tapeworm  {T(snia  m,'««'nw()  in- 
festing the  dog.  At  an  early  date  it  bad  been  described  by 
Qmelin  and  Goeze  as  a  Ttenia  {T.  cerebraHs  of  the  former  and  T. 
vesiculariit  of  the  latter).  Until  recently  it  was  supposed  tliat  this 
kind  of  cestode  larva  only  inhabited  the  brain,  being  also  con- 
fined to  the  hcrhieryra.  I  have,  nevertheless,  discovered  another 
kind  of  CcenuruB,  infesting  the  hmgs  and  liver  of  a  Madagascar 
Lemur,  occasioning  this  animal's  death  by  atrophy  of  the  organs, 
and  consequent  denutrition  of  the  entire  body.  Mr.  Rose  had  like- 
wise previously  discovered  a  Cocnimis  beneath  the  skin  of  the  rabbit. 
The  brain-hydatid  of  the  sheep,  as  commonly  met  with,  varies 
in  size  from  a  pea  to  a  pigeon's  egg,  but  occasionally  it  exceeds 
this  bulk,  and  (when  it  happens  to  occupy  the  spinal  canal) 
ly  acquire  a  length  of  upwards  of  a  foot.*  Ordinarily,  it  is  a 
simple  bladder-like  vesicle,  distended  by  a  clear,  pale-yelluw,  allm- 
minous  secretion,  displaying  on  its  outer  surface  a  great  num- 
ber of  retractile  papilla).  These  small  elevations,  when  microsco- 
pically examined,  are  found  to  be  tapeworm  heads  connected  by 
narrow  stalks  to  the  common  vesicle  supporting  the  colony. 
The  stalks,  in  fact,  are  short,  cylindi'ical  tapeworm -bodies,  their 
transverse  markings  representing  a  series  of  future  proglottides 
in  their  most  rudimentary  form.  Protruded  to  their  fiillcst  extent, 
these  young  tapeworms  (scohces)  measure  fully  \  of  an  inch  in 
length,  the  transverse  diameter  of  the  head  being  about  ^  of 
an  inch.  Wlien  higldy  magnified  the  conical  heads  exhibit  a  pro- 
minent, pointed  rosiellum,  armed  with  a  double  coronet  of  hooks, 
and  four  large  suckers  situated  at  the  equatorial  margin  immedi- 
ately beneath.  The  coronet  is  made  up  of  two  sets  of  hooks  which 
may  be  easily  distinguished  by  their  size,  and  also  by  the  circum- 


*  Leuckart  informs  mo  tiiHt  he  hao  mi  cxomplo  or  thin  kiiid  iu  Lis  |irivatc  oolltictioii. 
Numnu  dcacrilMit  and  figaras  a  similar  specimen  in  his  elaborate  monognpb, "  Over  don 
veolkop>bIaiLeworiu  dor  horseneii."     I'lMo  iv.  fig.  1. 
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stance  tliat  they  regularly  alternate  with  one  another,  fifteen  in 
each  row.  The  integument  consists  of  a  fine  external  pellicle 
enclosing  a  soft  granular  dermis,  and  subdermal  parenchyma,  in 
which  we  detect  an  immense  multitude  of  the  so-caBod  calcareous 
corpuscles.  The  groat  vesicle  itself  shows  a  very  different  structure, 
being  made  up  of  six  or  eight  layers  of  reguLarly-disposed  cells,  in 
whicli  neither  vessels  nor  corpuscles  can  be  recognized.  Accord- 
ing to  Numan,  both  crystals  and  larvte  are  found  in  the  fluid  of  the 
sac,  but  1  fear  they  must  be  regarded  as  pathological  formations. 

Besides  infesting  cattle  and  sheep,  the  common  Cojnurus  has 
boen  found  in  the  goat,  in  the  horse,  in  various  species  of  ante- 
lopes and  deer,  in  the  dromedary,  and  also,  it  is  said,  in  the  rabbit. 
In  most  of  these  animals  it  is  liable  to  give  rise  to  a  formidable 
disease,  the  symptoms  of  which  are  found  to  vary  considerably 
accoi*ding  to  the  particular  situation  occupied  by  the  parasite, 
whether  in  the  brain  or  spinal  cord.  In  the  sheep  the  disease  is 
recognized  at  first  by  a  heavy,  stupid,  wandering  gait,  which  is  fre- 
quently succeeded  by  irregular,  tortuous,  whirUng  movements  of 
the  body,  accompanied  with  convtdsions.  A  simple  temporary  cure 
is  readily  effected  by  puncturing  the  head  over  the  diseased  part, 
but  very  commonly  the  animals  die  of  exhaustion  and  inability  to 
take  their  proper  amount  of  food.  In  the  later  stages  of  the  dis- 
ease, especially  whore  several  Cojnun  exist  in  the  same  brain,  it  is 
not  uncommon  to  find  tho  skull  of  the  sheep  thinned  out  in  various 
directions.  In  many  places  the  bony  absorption  is  complete,  so 
that  the  skrill  exhibits,  on  being  dried,  a  perforated  and  irregularly 
honeycombed  appearance. 

The  administration  of  fresh  Coonuri  to  dogs  has  proved  the 
source  whence  these  larvas  are  derived,  whilst,  on  the  other  hand,  the 
feeding  of  lambs  with  a  particular  species  of  tapeworm  has  demon- 
strated whence  tho  Tajnia)  are  derived.  Kuchenmeister,  Haubner, 
Gurlt,  Roll,  Eschricht,  Lcuckart,  Van  Beneden,  and  others  abroad, 
have  repeatedly  shown  that  tlic  Camnrus  of  the  sheep  is  the  larva 
of  the  Tcenia  ctetinruif  normjilly  infesting   Ihe  dog,  and   their  re- 
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sides  of  the  chest.  Many  loose  and  detached  specimens  also  existed  in 
the  cavity  of  the  right  pleura.  The  majority  of  those  occupying  the 
chest  were  loosely  connected  to  the  pleura,  and  presented  the  form 
of  vesicular,  semi-transparent  bodies,  varying  in  size  from  a  filbert  to 
a  large  walnut ;  many  being  iinitud  together  in  bundles  so  as  to  form 
complex  masses  four  or  five  times  larger.  One  of  these  masses  is  here 
drawn  (fig.  25,  p.  110).  It  consists  of  four  large  Coenuri,  their  com- 
bined pedicles  forming  a  single  stalk  which  was  found  attached  to  the 
lining  membrane  of  the  right  lung.  A  fifth,  hourglass- shaped  rudi- 
mentary Ctcuurus  is  also  visible.  Every  Coonurus  supports  a  variable 
number  of  lobules,  each  of  which  latter  supports  one  or  more 
rounded  eminences  or  papilla3  of  tolerably  uniform  size.  Here  and 
there  the  papillie  resemble  chains  of  beads.  No  trace  of  any  tape- 
worm heads  coidd  be  seen  with  the  pocket-lens,  but  on  detaching  the 
rndimeutiiry  Coenurus,  and  placing  it  under  a  half-inch  objective,  1 
found  certain  of  the  papiLlK  to  bo  nearly  flat,  and  to  present  oval 
depressions  at  the  surface  (2,  fig.  25).  In  these  Instances  the  httio 
eminences  had  been  folded  inwards  so  as  to  project  into  the  cavity 
of  the  larva.  At  the  point  where  the  peduncle  joined  the  stalks  of 
the  other  Ooenuri  the  membrane  was  folded  in  a  stellate  manner.  A 
distinct  pellucid  cuticle  and  grantdar  dermis  were  the  only  struc- 
tiu-es  vislbli!  at  the  smooth  parts  of  the  vesicle,  but  on  examining 
the  larger  papillai  they  were  found  to  consist  of  several  membranous 
layers  folded  one  within  the  other.  These  were  cai-efully  dissected 
with  the  aid  of  needles,  and  each  one,  so  examined,  displayed  in  the 
centre  of  the  folds  a  well-formed  tapeworm-head  vinth  four  character- 
istic suckers,  and  a  prominent  rostellum  supporting  a  double  coronet 
of  hooks ;  thirty-two  of  the  latter  in  all  (-1,  fig.  25).  The  two  rows 
displayed  a  very  marked  disparity  in  respect  of  the  size  of  the  indi- 
vidual hooks,  their  relative  differences  in  form  being  equally  conspi- 
cuous. Each  hook  showed  a  distinct  anterior  and  posterior  root,  and  a 
central  granidar,  apparently  non-chitinous  matrix  (4,  fig.  25),  The 
head,  neck,  and  folds  of  the  body  were  abimdantly  supplied  with  the 
so-called  calcai*eous  corpuscles.  The  interior  of  each  veaicle  was  filled 
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with  a  pale  yellow  albuminous  fiiiiil,  in  which  neither  crystals  nor 
free  scolices  were  visible. 

In  this  connection  it  is  only  right  that  I  should  mention  that  so 
early  as  the  year  1833,  ili\  Caleb  Bnrrell  Rose,  formerly  of  Hwaff- 
ham,  Norfolk,  discovered  an  imdoubted  example  of  polyccphalous 
hydatid  or  Camwv^  in  the  rabbit;  the  parasite  in  question  bearing 
a  very  close  resemblance  to  the  example  above  described.  As  the 
accui-acy  of  Rose's  determination  respecting  the  characters  of  the 
hydatid  has  been  called  in  question,  I  particularly  invito  atten- 
tion to  the  original  description  as  recorded  in  the  '*  London  Medi- 
cal Gazette"  for  November  9th,  1833.  At  page  206,  vol.  xiii.  of 
this  periodical,  after  describing  the  common  Cmnnrus  cerebralis  of 
the  sheep.  Rose  writes  as  follows  : — "  This  {i.  fi.,  0.  cerehraJis)  ia 
the  only  species  of  Coenurus  noticed  by  authors,  but  I  have  met 
with  another.  It  infests  the  rabbit,  and  I  have  found  it  situated 
between  the  muscles  of  the  loins.  It  is  also  met  with  in  the  neck 
and  back.  This  hydatid  grows  rapidly,  and  multiplies  prodigiously, 
and  being  seated  near  the  surface,  it  soon  projects,  and  sometimes 
forma  a  tiunour  of  considerable  magnitude.  When  the  warrener 
meets  with  a  rabbit  thus  affected,  he  punctures  the  tumour, 
squeezes  out  the  fluid,  and  sends  the  animal  to  market  with  its 
brethren.  I  possess  a  specimen  of  this  species  in  a  pregnant  state. 
The  earliest  visible  state  of  gestation  is  a  minute  spot,  more 
transparent  than  the  surrounding  coats  of  the  parent ;  this  enlarges 
till  it  projects  from  the  parietes  of  the  maternal  vesicle.  It  con- 
tinues to  eularge  until  it  becomes  a  perfect  hydatid,  attached  by  a 
slender  peduncle  only;  even  whilst  small,  other  young  are  seen 
sprouting  from  it,  and  so  on  in  a  series  of  three  or  four.  My  spe- 
cimen exhibits  them  in  every  stage  of  growth,  from  a  minute  point 
to  a  vesicle  the  size  of  a  hen's  egg.  As  I  can  sec  no  difference  in 
structure  between  this  hydatid  and  the  last- mentioned  (i*.  e.,  Goenu- 
nis  cerebralis)t  I  am  unwilling  to  consider  it  a  different  species ; 
for  surely  a  varying  locality  oiight  not  to  constitute  a  specific 
character." 
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From  Rose's  careful  description  it  would  seem  impossible  to 
deny  that  we  hero  have  to  deal  with  a  genuine  Ccennnis ;  never- 
theless, as  I  have  said,  the  accuracy  of  his  conclusions  has  been 
doubted.  Guided  by  the  light  of  modern  discovery,  the  only  ob- 
jections which  can  reasonably  be  made  to  the  inferences  drawn  by 
Rose  are  such  as  have  reference  to  the  structure  and  functions  of 
the  different  parts  of  the  iiydatid.  Thus  the  terms  "  pregnant" 
and  "  gestation"  are  inapplicable,  seeing  that  the  young  scoliccs 
are  developed  by  the  now  well-understood  non-sexual  process  of 
budding.  In  a  second  communication  on  the  same  subject  ("Lon- 
don Medical  Ga^setto,"  1844,  vol.  xxxiv.,  p.  526),  Rose  described 
another  example  of  the  same  kind  of  hydatid,  but  he  still  refrained 
from  giN'ing  the  ento/.oon  a  distinctive  name.  Curiously  enough, 
however,  the  autlior,  who  lias  obligingly  forwarded  rac  a  dra^ving 
of  the  parasite,  which  enables  mo  to  speak  very  positively  as  to  its 
distinctiveness,  had  named  it  Ccsmints  amicuH  in  his  MS.  notes 
of  one  of  the  original  dissections.  The  illustration  in  my  posses- 
sion bears  a  close  resemblance  to  other  sjieciraens  of  Gcenum^  (at 
present  undescribed)  which  I  have  in  my  collection,  and  which  were 
obtained  from  an  American  Squirreh  So  far  as  my  observations 
have  been  carried,  I  have  little  doubt  that  Rose's  Cconurus  from 
the  rabbit  and  my  Cceminis  from  the  Lemur  are  the  larval  repre- 
ficntatives  of  two  totally  distinct  species  of  Taenia.  As  regards  the 
thii'd  form  (from  the  Squirrel)  I  cannot  speak  with  etjual  confi- 
dence, but  I  hope  ere  long  to  solve  the  problem.  When  Leuckart 
spoke  of  my  lemurine  Coenurus  as  a  parasite  of  considerable  interest, 
it  is  probable  that  he  had  no  knowledge  of  Rose's  early  discovery 
respecting  the  existence  of  a  similar  larval  type  in  the  rabbit.* 


*  Beeliis  "Bericht,"  in  Wicffmon's  "  Art-biv  "  for  1860,  p.  I3i>.  In  this  admimblo 
rfitttmif  however,  Leuckart  mentions  the  couc  of  Baillet,  who  more  lately  found  a  Ccanu- 
nis  embedded  in  the  pcctom.!  mnectc  of  a  rabbit,  and  he  also  rofera  to  the  fitatements  of 
Eicbh-Tt  wha  has  i-ooonled  the  ncoiirrenre  of  a  Cdnnuriis  in  the  subcutaacoiw  celluhir 
tiBBue  of  a  sheep.  In  Eichlur's  cattu  Uiu  hjrdatid  woe  about  the  siKe  ofn  gooso  egg.  and 
diHplayed  nearlj  2000  hcad».  I  eboiild  think  it  rather  nclikely  that  these  polycephu- 
loun  l»rvm  could  be  referred  to  the  so-callod  Vcmunu  cerehralii. — T.  S.  C. 
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The  observations  of  Rose,  however,  had  not  altogfether  escaped  the 
notice  of  Continental  hclmiiitliologiats,  for  I  find  the  well-known 
Dutch  author,  Numan  (in  a  foot-note  to  his  Memoir,  eiititled  "  Over 
den  veclkop-hlaasworm  der  Hersenen"),  making  the  following  obser- 
vations : — "  Rose  observes  that  he  Uaa  found  Coenurua  in  bladdery 
rabbits  (blaaszieke  konijnen)  in  the  skin,  and  in  the  cellular  tissues 
of  the  trunk  and  extremities.  The  veterinary  surgeon,  Engelmeyer, 
of  Burgau,  says  ho  has  also  found  tho  Ccenunctt  (Veelkop)  in  the 
liver  of  a  cat  ("  Thionirztliche  Wochongchrift  van  1850,"  s.  192). 
These  observations  differ  thus  far  from  those  of  other  writers, 
according  to  whom  the  Coenurua  is  only  found  in  the  brain  and 
spinal  raarrow.  However,  it  is  not  imiwssible  in  particular  cases 
that  some  parasites  may  have  strayed  from  their  ordinary  dwelling- 
places.*'  Numan  seems  to  have  boon  not  a  little  puzzled  to  account 
for  these  discrepancies,  and  he  was  altogether  undecided  regard- 
ing the  mode  of  propagation  of  Coenuri  and  Cysticerci,  as  will  be 
gathered  from  the  i>aa3age  quoted  below.* 

Cysticercus. — I  have  already  described  in  detail  the  transfonna- 
tion  of  tho  larva  known  as  Gysiicercus  pidformU  into  the  Tienia 
serrata,  but  there  are  two  other  forms  which  specially  demand  a 
passing  notice.  These  are  the  Ciji^ilcercus  tenuicoUU  and  C.  fascio- 
larisi.  The  former  is  the  lai-val  condition  of  the  Taenia  margmata, 
infesting  the  dog  and  wolf ;  the  latter  being  the  scolcx  of  tho  Tceiiia 
crassicolliSy  inhabiting  cats. 


*  "Ik  mout  ticl  onbosUtit  luteu,  uf  dc  ^^udbegmsels.  vranruit  de  wormcu  uit  dti 
blaw  outvproiten,  ala  wezenlijkQ  of  oXa  KDogonaamde  kiemen  (ycmmts)  ziJQ  tc  lioudeu, 
waAromtront  de  gevoelens  dor  vooriuun^te  NatiiDrocderzoeker^,  die  zicb  mot  de  nuspor. 
ing  der  bloaHWormen  hebbon  onledig  jc^chouden,  nog  niteoiiloopeu.  GatLiVRR  doco*  Rods 
(a.  p.  pog.  231)  aangebjuUd,  hondt  ze  roor  eyerert,  in  den  Ct/atictrcus  tmuicollis,  en 
GooDstB,  mode  ald&ar  getioemd,  Hpreektook  ran  ova  bij  den  Cftnunu  cerehratU  ;  dock  dc 
UmtAtgenoemde  en  Busk,  lioudeu  zc  voor  gemoue.  Hicr  wordt  voota  gewemen  op  Owkn 
cu  de  inoti8t4)  oudi-rzuukertj  ran  den  tcgeuwoordigeu  t^d,  dJe  het  duarvoor  houden,  dat 
alle  hydatiden  zich  allcen  door  gemma  reproduceren.  Hohk  morkt  voorts  oan,  dat,  hotsij 
men  de  geboorte  dezer  ingewiuidswnrmen  tockeiuic  oati  eijercn  of  kiemen  (getmrue),  dit 
om  bot  even  is,  wut  bunuc  veruprcidiiig  {dtAie-miVia/fcn)  bvlrirC^  daar  zij  LuguiiluU;n  egn 
waardoor  de  wijze,  hoe  s^  naar  buiten  komen  en  Terspried  worden,  tot  duiver  eea 
gealoton  btiek  in." 
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The  Cifsticercmt  ienuicoUis  enjoys  an  unusiiiiUy  wide  distribution, 
for  in  addition  to  its  occasional  presence  in  man,  it  lias  likewise 
been  found  in  varioua  monkeys,  in  cattle  and  sheep,  in  several  other 
ruminants,  in  horses,  in  swine,  and,  it  is  said,  in  squirrels.  Ordinarily. 
tliis  larva  acquires  the  size  of  a  jngcon's  on^g,  but  in  certain  cases 
the  caudal  vesicle  attains  the  bulk  of  :i  cricket- ball.  Sometimes  the 
vesicle  is  perfect!}'  .'spherical,  at  other  times  it  is  elongated  and  pyri- 
form.  The  head  is  fiimished  with  a  double  crown  of  hooks,  and  ia 
succeeded  by  a  short  filiform  nock  which  expands  more  or  less  sud- 
denly into  a  tolerably  thick  body,  marked  by  numerous  fine  trans- 
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PlO.  2fi.— Hood  of  CytiiLvn!U4  jHfiform'u  (X  50  duun.)  j  ft»m  tho  i»bbil.— Drawn  fcwn  ■  pbolO' 

graph  tslcen  by  Dr.  Holltfu. 


verse  lines.  The  to-ansition  from  the  lower  part  of  the  body  into  the 
caudal  vesicle  is  occasionally  very  sudden,  and  at  other  times  very 
gradual.  I  have  found  a  remarkable  example  of  the  fonuer  kind, 
where  the  parasite  was  lodged  in  the  abdomen  of  a  Wart  Hog  (Phuco' 
c/wpnw  cethi<ypiciis)f  and  a  aciircoly  less  remarkable  illustration  of  the 
latter  in  a  Red  River  Hog  {Poiamiicfuvrus  penicillatus).  In  tho 
last-named  animal  one  larva  occupied  a  cyst  in  the  liver,  four 
others  being  attached  to  the  mesenteric  folds  of  tho  peritoneum.  All 
five  bore  a  close  resemblance  to  one  another,  but  they  differed  very 
materially  from  the  Cystioercus  infesting  the  ^Ethiopian  Wart  Hog. 
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ThoBG  attached  to  the  meseutery  were  also  encysted  ;  but  in  these 
instances  the  envelope  appeared  to  be  merely  a  production  of  the 
peritonei  membrane  itself,  and  not  an  abnormal  product,  such  as 
had  clearly  resulted  from  inflammatory  action  both  in  the  case  of 
the  liver-cyst  and  in  the  fibrous  capsule  of  the  Cy^Ucerctis  from  the 
Wart  Hog.  The  Cysticerci  of  the  RewI  River  Hog,  when  withdrawn 
from  their  envelopinj^  membranes,  exliibited  a  more  o>'  less  oval  or 
elliptic  outhne ;  bnt  the  drawing  here  given  (fig.  27)  shows  only  the 
neck  (rt),  the  body{/'),and  part  of  tlie  largely  develope* I  caudal  vesicle 
(»Z).  The  head,  being  inverted  and  enclosed  within  the  upper  part  of 
the  neck,  coidd  only  be  foimd  after  a  prolonged  dissection  and  un- 
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^lO.  27. — Upper  part  of  CgiUeereai  ttauieoUu  ;  from  the  Rml  Rivor  Hog  (Pota^lOfAa^««fefflW/• 
Mllr);  OBtuntl  eizD.— Original. 

folding  of  the  parts.  When  this  was  done,  and  the  head  placed  under 
an  inch  objective,  it  was  found  to  display  the  usual  four  sucking 
disks,  and  a  double  coronet  of  hooks.  The  margin  of  the  neck  was 
bordered  by  a  double  contour,  the  parenchymatous  substance  being 
everywhere  studded  with  a  multitude  of  calcareous  corpuscles,  which 
were  not  limited  to  the  neck  itself,  but  were  also  present  in  the  head. 
To  these  structures  1  shall  again  have  occasion  to  allude,  but  in  the 
meantime  I  only  take  notice  of  the  body  and  caudal  vesicle  of  our 
J^ysticercuti.  The  former  was  about  half  an  inch  long,  and  somewhat 
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distended  by  the  preaonco  of  soft,  irregular  bundles  of  tissue  in  its 
interior.  This  tissue  occurred  in  the  form  of  shreds  or  rope-like 
coils  (c,  fig.  27)»  which  became  finely  jittenuated  below,  depending 
loosely  into  the  cavity  of  the  caudal  vesicle.  Histologically,  these 
shreds  merely  consisted  of  a  fine  granular  matter,  and  therefore  were 
not  referable  to  any  specialized  structure  or  sot  of  organs.  Neither 
tho  body  nor  the  vesicle  exhibited  the  transverse  striae  seen  in  the 
Cystioercus  ftom  the  Wart  Hog ;  but  in  addition  to  a  few  iiregu- 
lar  surface-foldings,  the  hning  membrane  of  the  vesicle  gave  off 


Fifi.  2S. — Ootrn  of  hooks  Grom  the  OyWtMmw/iwrMiIam  of  Uio  moaw  i  highl;  magnined. — Btnk. 


here  and  there  some  extremely  delicate  thread-like  filaments,  hav- 
ing the  same  structural  character  as  those  bundles  of  granular 
parenchyma  just  described.  Little  circular  spots  (e)  marked  their 
origin ;  and  from  these  points  they  were  suspended  in  the  fluid 
contents  of  the  vesicle. 

The  Cyaii-cercnit  fusciofaris  found  in  the  liver  of  rats  and  mice 
presents  a  very  different  appearance  to  the  above.  Here,  the  cau- 
dal vesicle  is  generally  reduced  to  the  size  of  a  pea,  or  is  very  much 
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smaller,  sometimes  being  scarcely  visible.  Wliilsfc  the  scolex  is  still 
within  the  mouse  the  larva  frequently  assumes  the  taenioid  condi- 
tion; but  in  all  such  cases,  the  incomplete  development  of  the 
sexual  organs  shows  that  the  parasit-e  is  still  a  larva,  and  has  not  yet 
gained  access  to  its  proper  ultimate  host.  In  most  Cysticerci 
there  is  usually  no  trace  whatever  of  the  future  reproductive  appa- 
ratus of  the  tapeworm. 

Amongst  the  few  other  cestodo  larva3  which  have  been  satisfac- 
torily traced  to  their  adult  strobila  condition,  I  need  here  only 
mention  the  common  Cysticercm  ceUuloste  of  the  pig,  which  becomes 
the  TtBuia  solium  of  man,  the  Cysticercus  of  the  calf  and  ox,  whicli  be- 
comes the  T^niu  mediocanellaia  of  man,  and  the  Cysti-cercus  hngi' 
collis  of  the  meadow  vole,  which  becomes  the  Tcenui  crassiceps  of 
the  fox.  Full  details  of  the  structure  and  development  of  tho 
two  former  will  be  foiind  in  the  second  part  of  this  work ;  but 
tho  genetic  relations  subsisting  between  most  other  known  tape- 
worms and  their  larvie  have  not  yet  been  satisfactorily  demon- 
strated, although  there  cannot  remain  a  shadow  of  doubt  that  the 
developmental  process  is  essentially  the  same  throughout  all  the 
numerous  members  of  this  singxilar  class  of  parasites. 

BolkriocephalidcE. — In  this  great  family  I  include  all  those 
cestodes  which  have  their  heads  furnished  with  two  or  four  opposed 
bothria  or  fosscttes,  whether  these  latter  exist  merely  in  tho  form 
of  shallow  pita  or  grooves,  or  whether  they  arc  developed  into 
leaf-like  appendages  more  or  less  prominent.  A  considerable 
number  of  the  species  are  armed  with  hooks,  which  are  usually 
placed  at  the  upper  part  of  the  fossa^  All  of  them  present 
elongated,  depressed,  and  jointed  bodies,  but  in  a  few  forms  the 
segments  are  not  very  clearly  defined.  The  head  varies  much 
in  the  thOerent  genera,  being  usually  conspicuous  and  much 
broader  than  the  upper  part  of  the  neck.  In  some  cases  it  is 
flattened  and  oval  in  outhiic,  frequently  truncate  at  the  top, 
occasionally  quadrangular,  and  very  commonly  spread  out  in  tho 
form   of  a   tetrapetalous  flower.      The  mature   proglottides   vary 
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iruicli  in  size,  and  also  in  respeci  of  the  position  and  form  of  their 
reproductive  organs.  In  the  more  typical  forms  the  segments  are 
broa^i  and  narrow,  having  their  reproductive  outlets,  side  by  side, 
at  or  near  the  centre  of  each  joint ;  but  other  types  display  square- 
shaped  and  oblong  segments,  having  tlicir  reproductive  outlets  at 
the  lateral  margins. 

Sfntcture  and  Development.  —  As   a   lengthened    account   will 


FiO-  29.— Port  uf  llit.<  i^tM>[)ik'  oi  Bothrioctjjlutlvt  pnAotcidaiu,  Bttdolphi ;  from  tho  intettine  atvk 
Salmon  {Salmt  taiar)  j  hi^f  nugaifiAd.— Du*k. 


hereafter  be  given  respecting  the  anatomy  and  reproduction  of  the 
great  Bothrioccphalus  infesting  man,  I  shall  here  confine  my 
remarks  to  an  account  of  the  changes  observable  in  the  Ul'o  of  one 
or  two  forms  infesting  tho  lower  animals.  And  first  in  regard  to 
the  Bothrioecphahts  iwdo»us.  This  species  infests  herons,  gulls, 
divers,  and  a  great  variety  of  water  binls,  whilst  its  larval,  or. 
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rather,  its  iinmaturo  ttEnioid  condition  is  a  frequent  inhabitant 
of  fresli-water  sticklebacks  [Gasteronteutt  amleahts,  and  G,  jwm- 
gitui)),  being  also  found  in  the  salmon  and  in  the  common  salt-water 
bull-head,  or  father-lasher  (Coitus  scorjno).  The  small  sexually 
immatiu'e  tapeworm  was  formerly  considered  a  separate  species, 
and  was  known  under  t!ie  title  of  Botkriocephahi.'i  soUdus.  Some 
years  back  Creplin  discovered  the  connection  subsistinj^  between 
the  two  forms,  and  rc-doscribod  the  species  in  its  two  conditions 
under  the  name  of  Sehutocephalus  diinorphn^ ;  but  it  was  reserved 
for  Von  Siebold  to  explain  tlie  full  nature  of  this  relationship.  In 
his  well-known  essay  on  the  "Tape  and  Cystic  Worms,"  he  shows 
that  it  is  not  imtil  the  worm  reaches  the  intestine  of  the  ultimate 
host  that  its  segments  acquire  sexual  completeness ;  and  this  is  a 
law — as  I  have  before  hatl  occasion  to  remark — which  pervades 
all  classes  of  parasites.  As  Von  Siebold  observes,  "  the  extent  of 
development  in  each  individual  wiU  be  fonnd  to  ho  in  proportion  to 
the  time  the  parasite  has  passed  in  the  bird's  alimentary  canal  after 
its  passive  immigration.*'*  A  similar  instance,  it  is  added,  "  occurs  in 
the  case  of  the  Liyvla  smplicismrm,  inl'esting  the  abdominal  cavity 
of  various  species  of  carp,  whoso  sexual  organs  are,  and  remaiD» 
undeveloped,  as  long  as  the  worm  resides  within  the  fish ;  whilst, 
when  the  latter  is  eaten  by  ducks,  divers,  waders,  and  other  water- 
fowl, the  entozoon  being  thus  conveyed  into  their  intestines,  it 
attains  perfect  sexiial  development.  In  the  older  holminthological 
works  the  sexually  Tiiatiire  Liiiuh  aiinpltf.ias-ima-  is  described  under 
various  specific  names,  sometimes  as  f/u/ula  »parm,  or  Jj.  unisermlis^ 
at  other  times  as  L.  aUernau^^  or  L.  in(errtipta.^*  There  can  bo  little 
doubt  that  many  other  so-called  species  of  tapeworm  infesting  fi.shes 
will  eventually  turn  out  to  be  the  juvenile  forms  of  adult  cestodes 
equally  well  known  to  science. 

Genera. — Bothriocephalus,  Rudolphi ;  =  Dihothriumy  Diesing  ; 
=  (in  part)  Tamia^  Linneus ;  =  RhytdmitithiiSy  Zeder ;  =  llhytis^ 
Zeder;  =  SrMstocephaha^f  Creplin;    Tefrahothrinm,  Rudolphi;  = 

•  Band  nnd  Blascuwiirmcr,  s.  H.     8oc  aImi  Hnxley's  trannlation.  p.  32. 
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PetaJttrejilialus,  Van  Lidth  de  Jeiide ;  =  Chicholtothrinm,  Rudolplii ; 
^=^  Zyifiihut/irivm,D'wmng;  CaJliotnthriii'ni,  Van  Beneden  ;  Antho' 
bofhrinm,  Van  Beneden ;  PkyUobothmimj  Van  Beneden ;  Erhenetbo^ 
thnttm^ytm  Beneden;  Ociohothrimn^  Dicsing;  DiphjUohothHuvu 
Cobbold;  Sohnophorns,  Creplin  ;  =  Botlinjdimn^  Do  Blainville;  = 
.Prod{c(Flia,  Leblond;  Tiicuspldnria,  'Ru6o][ih\  \  =  Trurmophorus^ 
Rudolplii ;  Hifp-oma^  Hchrank ;  ^  VesifurUiy  Schrank ;  Echlnoho- 
thrinvi,  Van  Beneden;  Bothriinonus,  Duvenioy;  Liifvfa,  Bloch. 

Particular     types. — BiphyUohofhrhm. — 1    h^ve    applied    this 
lengthened  generic  title  to  a  remarkable   species  of  parasite  (/). 


I^'r.\ 


Via.   SO. — Three  view*  of  the  lieod  and  neck  of  Diphj/lUAotMritm  Mttmnacepkalmm,  Cobbold  {  from 
the  inlMtinfl  of  a  porpoiK  {D»lpkiiHu  pioetMta);  a,  nalurtl  (ii«)  i  utd  c,  X   IDO  diaat. — 

Original. 


stevimacephahtm)  which  I  discovered  in  the  intestinal  canal  of  a 
porpoise  (DdphinuH  phor.a^ui),  shot  by  my  fiiend  Mr.  J.  Jardine 
Murray,  in  the  Firth  of  Forth.  For  a  considerable  distance  the 
gut  was  completely  choked  by  the  presence  of  five  of  these 
cestodes  lying  side  by  side.  Four  of  the  worms  measured, 
respectively,  from  seven  to  ten  feet  in  length,  tlie  fifth  being 
about  eighteen  inches.      This  species,  whose  cephalic   extremity 
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is  liere  figured,  may  be  briefly  described  as  follows: — Head 
triangular,  flat,  supported  by  a  narrow  neck,  which  increases 
rapidly  in  broadtb,  and  is  marked  by  numerous  extremely  fine 
transverse  btriaj ;  bothria,  two  in  number,  compressed  laterally, 
narrow,  supported  on  two  sessile  petaloid  appendages,  the  latter, 
uniting  at  the  summit  of  the  head,  t-o  form,  in  profile,  a  serai- 
circular  festooned  border ;  mature  segmcnta  Z,  to  4  of  an  inch 
deep,  by  ^  an  incli  in  bremitli,  displaying  ten  or  twelve  longitudinal 
fm-rows,  whilst  their  inferior  borders  overlap  each  succeeding  joint ; 
reproductive  orifices  conspicuous,  in  the  mesial  line;  length  of  the 
strobila  upwards  of  one  hundred  inches. 

Tricmindaria. — Of  this  genua  there  is  but  one  species  known 
— under  the  synonym  Tritvnophorus  noduhsn^ — but  it  is  widely  dis- 
tributed amongst  our  fresh-water  fishes.  It  varioB  in  length  from  one 
to  two  feet,  but  is  seldom  more  than  |  of  an  inch  in  breadth.  The 
segmentation  of  the  strobila  is  very  indistinct,  but  the  reproductive 
organs  occur  at  regular  intei-vals.  All  parts  of  the  body  tu'e 
extremely  coiuructile,  and  this  is  particularly  the  case  with  the 
head,  wtiich  at  difieront  times  presents  very  various  forms.  I  notice 
the  worm  in  this  place  chiefly  wth  the  view  of  again  calUng  atten- 
tion to  certain  pecuharities  which  1  observed  in  a  juvenile  specimen 
obtained  from  the  stomach  of  a  pike.  Tlie  points  in  qtiestion  liave 
reference  to  the  cephalic  hooks  and  calcareous  corpuscles.  It  has 
not  been  generally  noticed  that  the  tricuspid  hooks  support  thin 
ciiitinoua  laminae,  which  connect  tlie  two  lateral  horns  of  each 
hook  to  the  central  apophysis.  The  object  of  this  arrangement  is 
probably  to  afford  additional  security  to  the  prong-like  jjrocesaea, 
thereby  rendering  them  capable  of  greater  resistance ;  but  what- 
ever signification  or  use  they  may  possess,  their  aspect  curiously 
resembles  the  aortic  valves  of  the  human  heart.  As  I  have  else- 
where remarked,*  Van  Beueden  appears  to  think  it  an  eiTor  tliat 
the  cusps  of  the  hooks  should  have  been  figured  in  the  "  Kfegne 
Animal,'*   as  directed   forwards,  and  has  himself,   consequently, 

•  "  Microfctxipiail  Journal,"  fur  1859,  p.  •iO'J. 
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drawn  tbe  hooka  with  tlie  pointn  downwuids.*  On  referring  to 
the  edition  of  Cuvier'a  work,  edited  by  hig  pupils,  1  find  Blan- 
cbard's  figure  to  indicate  an  arrangement  of  the  hooks  precisely 
8uch  as  I  have  myself  seen  and  figured,  with  the  aid  of  a  camera, 
more  than  once  ;t  in  these  cases  the  cusps  were  directed  forwards. 
It  can  scarcely  be  doubted,  therefore,  tliat  under  different  circum- 
stances, the  aanie  animal  may  display  the  hooks  in  either  direction, 
most  probably  by  inverting  and  everting  the  head  ;  the  performance 
of  this  function  having  hitherto,  perhaps,  escaped  observation.  In 
regard  to  the  calcareous  cor|Juscles  situated  in  the  neck  of  this 
worm,  I  may  state  that  narrow  vessels  may  be  easily  recognized, 
passing  off  continuously  from  the  membranous  capsules  infesting 
the  particlcii.     Those  Ta.scular  pro!  on  gat  ions,   however,  instead  of 


FlO.  31, — I'ortiiin  of  a  ffrj- joutijt    Triciupijarin  aoJulotOj   Btulolphi ;  frvui  tho  intntine  of  a 
pike  t&o*  /kWm).    Drawn  witli  Iho  iiid  ofu  camera  ;  X  800  dinin.— Original. 

forming  inosculations, — as  they  are  represented  to  do  byClaparfcde 
in  Holostomata, — are  here  single,  having  their  very  limited  course 
directed  outwartls  towards  the  clear  structureless  epidermis.  It  is 
highly  probable  that  they  open  at  tlie  surface,  but  I  have  never 
been  able  to  detect  the  slightest  indication  of  any  apertxire. 
Dr.  Guido  Wagencr  figures  a  structure  very  analogous  to  this  in 
his  Haarlem  Prize  Essay.J  where  the  appearance  occurs  in  the  tail 
of  a  larval  tromatode,  namely,  the  Cercaria  macrocerca  of  Filippi. 
No  explanation  of  the  structure  is  offered  in  the  essay  itsell",  and  it 
becomes  a  veiy  difficult  tjiak  to  interpret  the  phenomenon,  the 
more  especially  so  because  the  tubes  do  not  appear  to  have  any 
connection  with  the  water-vascular  system. 

•  *•  Les  Vera  CoBtoldei.,"  Plate  xsii.  t  "  Lpr  Vera  Inwstinnux,"  Plato  xxxis. 

I  "  T;ntwi.kUmgii-g©»>'hirhle  tier  Eingeweidewiirmcr."  Plate  xxix. 
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Tetrarkijnchulai.  —  The  members  of  this  family  are  easily 
recoguized  by  tlie  posseasion  of  four  armed  retractile  proboscides 
attaolied  to  the  head.  The  armature  consists  of  several  successive 
rows  of  sharply  pointed  recurved  hooks,  frequently  amounting 
to  several  thousands.  Tiie  head  itself  is  usually  more  or  less 
bilobed,  each  hall'  supporting  either  one  bipartite  bothrium,  or 
else  two  separate  fossae.  These  cavities  are  also  frequently 
supported  on  four  petaloid  appendages,  which  vary  much  in  shape 
in  the  different  species,  and  also,  in  the  same  indi\ndual,  according 
to  the  degree  of  contraction  of  the  part.  The  head  and  neck  are 
continuous,  and  usually  about  the  same  breadth  as  the  body,  the 
latter  being  sometimes  even  narrower  than  either  the  head  or 
neck.  The  body  is  depressed,  filiform,  distinctly  segmented,  and 
usually  of  groat  length  in  the  mature  state ;  the  roi)roductive 
orifices  being  situated  at  the  latei-al  margin  of  the  joints  in  an 
irregularly  alternate  manner. 

Strnctnret  Hahits,  and  Devehpmetit.—'Vhe  various  species  of 
this  family  dwell  only  in  the  bodies  of  marine  vertebrata,  the 
mature  forms  being  exclusively  confined  to  the  intestinal  canal  of 
shai'ks  and  rays,  whilst  the  larvse  inhabit  various  fishes  on  which 
the  plagiostomi  feed.  The  immature  forms  iilso  occur  in  cuttle- 
fishes, but  they  ai'e  most  abundant  in  such  fishes  as  the  cod, 
haddock,  turbot,  flounder,  solo,  guniard,  mackerel,  mullet,  and 
conger-eel.  One  well-marked  larva  is  an  almost  invariable  guest 
in  tho  muscles  and  viscera  of  the  great  sun-fish.  If  a  number  of 
these  larval  tetrarhynchs  be  taken  indiscriminately  from  the  above- 
named  hosts,  and  bo  coniparetl  with  one  another,  it  is  smprising 
how  greatly  tho  forms  will  be  found  to  differ.  This  difference  has 
reference  not  so  much  as  respects  tlieir  size  and  general  appearance, 
but  rather  as  regards  the  form  of  their  proboscides  and  the  relative 
number  and  disposition  of  the  hooks  which  they  carry.  Into  details 
respecting  these  variations  it  is  needless  to  enter,  especially  as  tho 
selection  of  any  one  form  will  suffice  to  convey  an  accurate  concoj)- 
tion  of  the  leading  structural  peculiarities  belonging  to  the  group. 
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The  accompanying  drawings  (Plate  IX.)  represent  a  scolex  or 
larval  tetrarliyuch,  which  1  removed  from  the  wall  of  the  intestine 
of  a  common  haddock.  It  was  associated  with  several  other  larvae 
of  the  same  kind,  the  individuals  vai-ying  in  size  from  a  piji's  head 
to  that  of  a  pea.  Each  young  Tetra!-}i}iichus  was  enclosed  in  a 
thick-walled  sac  (fig.  1),  which,  when  hurst  open,  sot  the  larva 
free.  The  sac  itself  is  made  up  of  two  distinct  layers,  an  inner 
smooth  one  (endocyst),  and  an  outer  fibrous  layer  (exocyst)  con- 
sisting of  dense  bands  of  connective  tissue.  Immediately  on  its 
escape  the  larva  is  seen  to  consist  of  an  oval  mass,  at  tlie  surface 
of  which  a  few  transverse  folds  are  plainly  discernible,  and  also  a 
number  of  minuto  dots  which  are  visible  with  a  low  magnitying 
power  (fig.  3).  "Within  the  vesicle  a  second  round  and  much 
smaller  vesicle  is  distinguishable,  and  within  this  latter,  again, 
distinct  traces  of  the  head  arc  rendered  appai'ent  by  the  aid  of 
transmitted  light.  On  pressing  the  larva  between  two  glasses  the 
inner  vesicle  readily  protrudes  at  one  end  of  the  mass,  and,  by 
carrying  the  pressure  still  fmther,  the  head  and  neck  themselves 
may  be  everted  (fig.  4).  The  large  outer  bladder-like  vesicle,  is,  in 
fact,  the  tail  of  the  scolex  ;  the  second  vesicle  being  only  its  anteiior 
pole  inverted,  and  enclosing  the  introverted  head  and  neck.  Whilst 
still  within  the  caudal  vesicle,  the  four  long  filamentary  proboseides 
were  readily  discernible,  whilst  the  dots,  just  alluded  to,  are  the  well- 
known  cidcaix'ous  corpuscles.  AVhen  highly  magnified  these  severali 
[>arts  became  much  more  significant.  The  heafl,  of  uniform' 
bi*eadth  with  the  neck,  supported  four  quadr angularly  disposed 
leaf-like  appendages,  each  of  these  organs  being  pointed  at  the  free 
end  and  slightly  hollowed  out  at  tho  upper  surface  to  form  the 
characteristic  bothrium  (fig.  5).  At  tho  base  of  each  appendage 
(auricle)  is  a  minute  papilla-shaped  opening,  through  which  a  pro- 
boscis is  darted  out  somewhat  after  the  fashion  of  a  projectile. 
The  four  openings  lead  into  four  long,  cylindncal,  Tiuiscular 
channels,  in  which  tho  proboseides  were  lodged  in  their  retr.icted 
condition.     These  sheaths  extended  all  the  way  down  the  nock  to 


TCTB^BnYvntri),*:. 


135 


within  a  abort  distance  of  the  coniTnencemeTifc  of  the  caudal  voaicle, 
at  wliich  point  tbey  severally  terminate   in  club-shaped  enlar^- 
ments.     Each  proboscis  itself  appeared  to  be  tubular,  being  con- 
nected  to  the  club-shaped  pouch  by  a  special   muscle  {refractor 
prohoacidU ;  fig.  8).     The  walls  of  the  pouch  are  very  thick,  and 
from  their  muscular  character  seem  to  be  the  principal  source  of 
the  protrusive  power  of  the  armed  proboscidos.     In  point  of  fact, 
the  whole  apparatus  may  be  compared  to  a  military  weapon,  in 
which  we  have  a  long  barrel  formed  by  the  muscular  sheath,  on 
orifice  comparable  to  the  muzzle,  an  ai*med  rod  forming  the  pro- 
jectile, a  special  muscle  forming  a  connecting  cord,  and  a  strong 
breech  as  a  point  d*appiii  for  the  development  of  the  propelling 
force.     In  some  tetrarhynchs  these  pouches  present  a  more  oval  or 
rounded  figure,  and  there  is  every  possible  variety  in  the  length  and 
caliber  of  the  sheath  and  its  contained  proboscis.     The  same  varia- 
tions are  noticeable  as  regards  the  armature  of  hooks  for  boring. 
In  the  present  case  each  proboscis  is  supplied  with  two  or  three 
hundred  circular  rows  of  hooks,  four  to  each  row,  but  the  size 
and  configimition  of  the  hooks  are  by  no  means  uniform.     There 
are,  in   fact,  four  different  sizes,  "which  are  repeated  at  regular 
intervals,  eaeh  group  of  sixteen  occupying,  as  it  were,  a  distinct 
section  or  segment  of  the  proboscis.     Of  these  four  circles,  the 
uppermost  of  the  aeries  is  disproportionately  developed.  Altogether 
there  must  be  several  thousand  hooks.  These  organs  are  employed 
as   instruments  for  boring  through  the  flesh  and  tissues  of  the 
host ;  and  from  their  peculiar  construction  they  may  be  looke/d 
upon  as  four  chain  saws,  whoso  efficiency  is  very  greatly  increased 
by  the  circumstance  that  each  chain  presents  four  serrated  edges,  the 
teeth  of  which  are  of  four  different  sizes.     Kot  a  few  Tetrarhynchi 
exhibit  even  a  still  more  complex  armature,  as  may  be  seen  in  the 
Tdrnrhynchus  lonrjicoUis  infesting  the  tope  or  penny-dogfish  (tfufnw 
mtigarh).*  It  maybe  difficult  in  some  instances  to  understand  how 

•  Other  forme  arc  fipTired  and  doscribed  in  Van  Bonedon'a earlier  quarto  work,  "lies 
Vent  Cenu>ide«,"  p.  \h\,  ft  xrq..  Platof  xv.— xx. 
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nny  real  advantage  could  accnio  from  a  more  complex  disposition 
of  tlie  liooksj  but  the  mere  fact  of  their  ft'equent  variations  in  size 
— with  constancy  in  the  several  species — shows  that  such  arrange- 
ments are  by  no  means  accidental.  In  the  species  just  named, 
however,  the  Hooks  ai*e  uniform  in  size,  and  arranj^ed  in  spirally  dis- 
posed circles,  carrjnng  from  twenty  to  thirty  hooka  each.  In  another 
form,  we  find  a  marked  ii-regularity  both  as  regards  the  size  and 
disposition  of  the  hooks.  Tliis  is  shown  in  the  accompanying  cut 
taken  from  a  drawing  executed  by  Mr.  Busk.  In  this  figure  it  will 
be  noticed  that  the  bases  of  the  hooks  are  suddenly  enlarged  and 
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Via.  3>,— Fovtion  of  the  proboads  of  a  TetrarAifitthtu  in  the  aeeAn  condition  i  from  Die  Hbtluiuen 
"f  «  whitiog  {IferiaH^u*  ttidgarU)  i  highlj  msgaiJled. — Buflk. 

impUinted  in  the  substance  of  tlio  contractile  tissue  of  the  proboscis. 
It  18  seldom  that  these  root-like  processes  are  so  conspicuously 
developed.  The  larva  from  which  this  fragment  is  taken  was  not 
much  larger  than  an  ordinary  pin's  head,  being  enveloped  by  a 
cyst  precisely  like  the  one  above  described.  Nearly  all  the  larval 
Totrarhynchi  exhibit  the  cystic  character  so  universal  in  the 
scolex  condition  of  ordinary  tapeworms ;  occasionally,  how- 
ever, this  cyst-like  character  is  almost  totally  lost,  the  ento- 
zoon  remaining  sexually  immature  and  groping  about  with  restleas 
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activity  to  gain  access  to  its  ultimate  host.  Tliis  is  particularly 
tho  case  with  a  remarkable  form  of  parasite  infesting  the  sun-fish 
(Orthngoristcuft  mola) — a  wonn  which  has  been  described  over  and 
over  a^am  by  observers,  oacli  author  imparting  to  the  species  either 
a  new  specific  or  generic  name.  It  is,  generically,  a  true  tetra- 
rhynch,  Iiut  has  seldom,  if  ever,  been  regarded  as  such  by  previous 
entozoological  writers.* 

Of  the  five  or  six  examples  of  the  sunfish  which  I  have  either 
had  an  opportunity  of  inspecting  or  dissecting  in  the  fresh  elate, 
all  of  them,  if  I  recollect  rightly,  were  infested  by  the  tetrarhynch  in 
question.  The  fish  hero  figured  was  a  particularly  small  one;  nevor^ 
theless,  the  liver  and  great  lateral  muscles  were  extensively  tunneled 
by  the  parasite  in  question  (Plate  X.,  Fig.  l).t  In  all  cases  the 
anterior  part  of  the  worm  is  invested  by  a  thick,  clear,  transparent 
cyst  which  closely  invests  the  animal,  but  gradually  diiuinisheH  in 
thickness  towards  the  tail.  At  this  part  it  can  be  traced  in  tho 
tissues  of  the  host  for  a  considerable  distance  beyond  tho  caudal 
extremity  of  the  entozoon,  forming  a  thin  cord  which  serves  to 
indicate  the  track  previously  taken  by  the  wandering  scolex.  It  is 
doubtful  if  any  one  has  ever  succeeded  in  tracing  the  cord  to  the 
point  of  the  parasite's  original  departure,  t.c.,from  the  spot  where 
the  animal  became  transformed  irom  the  condition  of  an  embryo  into 
the  characteristic  scolex  state.  The  earliest  conditions  of  the  scolex, 
of  the  embryo  (^roxco/^j-),  and  of  the  mature  proglottis,  are,  T  boheve, 
at  preeont  unknown  to  science,  but  it  is  more  than  likely  that  tlie 


•  Syiinnyma:—  (/i/ninorh^nchua  replant,  Hiulolphi ;  =  G.  horridxu,  John  OoodKir;  ^= 
AcaMhorhynchua  reptanx,  Dicsing;  ^  Boihriorhynchu*  continuH*,  Vaii  Lidth  do  ireiKln; 
■^  Bolhriocephalua  p>Uuiu9.  Lcuekiu-L;  ^  Anthoeephalu*  eiongatun,  Budolphi;  :=- A.  ma- 
ervunu,  Brcmtier;  ^^  Fiort'eeju  saceattu,  Guvmr;  —  F.  t-httf/atu*,  llUmville;  ^  ScoUx 
gigat,  ChH'icr;  =  Tetrarhy»ehtu  rtptam,  Colihold. 

t  It  was  capiurod  off  Aimtnither  cii  tlie  roauL  of  Fife.  SeptembtT  6tli,  1850.  The 
dintriminn:!!  wt-ro  us  follows :-  -  Length  from  head  to  toll,  IS  inches ;  between  tipa  of  dorsal 
and  aiml  fins,  20  lacheB;  depth  of  body,  12  inchoa;  length  of  poetonils,  SJ  inches; 
width  of  gill  aperture,  1  inch.  Sevend  other  individuals  were  taken  in  tho  Firth  of 
Forth  a  few  weekR  previously.  Tho  larger  »pecinicn»  were  iufcstcd  with  other  forms  of 
eiiUmon.  in  addilioti  to  tliu  ectoparanitic  tromatodo  helminth  known  as  the  D-ittoma 
eoecmeum  ol'  Budolphi. 
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sexually  mature  worm  is  one  or  other  of  the  various  species  oi 
tetrarhyuch  alreatiy  described  by  systematists  as  infesting  the 
larger  sharks.  Be  that  as  it  may»  wo  have  here  a  remarkable 
illustration  of  the  power  of  tlio  scolex  to  form  the  tienioid  con- 
dition until  it  has  reached  a  length  of  two  or  more  feet;  at 
the  same  time,  it  is  wandering  about  the  viscera  and  muscles 
of  its  intermediate  piscine  host,  growing  rapidly  and  developing 
well-marked  joints,  without  acquiring,  apparently,  the  slightest 
indication  of  sexual  urganr*.  WTien  these  parasites  are  numerous, 
— as  is  commonly  the  case,  and  1  have  seen  scores  of  such  acolioes 
in  the  liver  of  a  single  fish, — it  becomes  extremely  difficult  to 
unravel  their  tortuous  mndings ;  for  not  only  is  their  course 
often  very  erratic,  oapectally  in  the  liver,  but  they  twist  round  one 
another  so  as  to  form  a  complicated  network  of  cords.  In  the  case 
of  the  young  fish,  here  figured,  the  parasites  were  comparatively 
few  in  number,  those  from  the  muscles  being  more  readily  dissected 
out.  On  being  removed  several  were  dropt  into  a  tumbler  of  sea- 
water,  when,  to  my  astonishment,  they  moved  about  actively ;  I 
say  "  astonishment,"  because  the  fish  had  been  dead  nearly  an 
entire  week,  and  had  been  cast  aside,  as  refuse,  hy  the  fisli- 
aalesman  of  whom  it  was  purchased.  On  being  deprived  of  their 
investing  capsules,  the  proboscides  weT*e  protruded  and  retracted 
in  an  irregular  alternating  manner.  Those  movements  continued 
for  three  days.  The  longest  specimens  of  the  parasite  measured 
about  twenty  inches,  but  T  had  jii-eviouBly  met  with  examples  which 
were  probably  double  that  length. 

Whilst  still  within  their  capsular  coverings,  these  tetrarhynchs 
display  a  globular  projection  at  their  anterior  extremity  (Fig.  2). 
This  appearance  at  first  conveys  the  notion  of  a  head,  followed  by  a 
narrow  neck ;  in  reality,  however,  the  Uttle  ball  includes  not  only  the 
head  and  neck,  but  a  remarkable  sub-cervical  enlargement  which  is 
interj-tosed  between  the  so-called  neck  and  the  upper  division  of  the 
body.  Those  parts  arc  readily  seen  when  the  animal  is  Hberated 
(Pig.  3).     The  head  itself,  when   viewed  from  above,  displays  a 
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quadrilateral  figure,  with  the  angles  rounde<l  off,  each  lateral  half 
being  furnished  with  a  bipartite  &cet,  which,  in  tbrm,  presents  a 
remarkable  resemblance  to  the  under  surface  of  a  cloven  foot 
with  the  digits  pointing  outwards.  The  four  botlu'ia  thus  appear 
to  merge  into  one  another  towards  the  centre  of  the  head,  near 
which  point  tlie  openings  of  tlie  four  jiroboscis-saca  are  brought  into 
view.  The  retractile  boring-organs  are  club-shajied,  each  being 
fiimishfjd  with  an  arnmtui'e  of  hooks,  differing  in  many  respect-s 
from  those  I  have  previously  described.  It  was  difficult  to  ascertain 
their  number  precisely,  but  after  careful  and  oft-ropoated  examina- 
tions, I  arrived  at  the  conclusion  that  each  circular  row  consisted  of 
sixteen  hooks  (Fig.  6),  whilst  there  appeared  to  be  fully  one  hundred 
of  these  rows  on  each  proboscis.  Each  proboscis  was  therefore 
calculated  to  support  1600  hooks ;  which  therefore  gave,  altogether, 
a  total  of  upwards  of  6000  of  these  little  instruments  on  a  single 
head.  Nearly  all  the  hooks  displayed  a  uniform  length  and  thick- 
ness, but  at  the  lower  part  of  each  proboscis  there  were  two  con- 
spicuous circles,  the  hooks  of  which  were  at  least  twice  as  large  as 
the  others  (Figs.  7  and  8).  The  smaller  hooks  are  curved,  retro- 
verted,  and  sharply  pointed  at  their  tips ;  the  larger  ones  being 
less  arcuate,  less  retrovertod,  and  comparatively  blunt  at  their 
extj'emities.  Finally,  in  regard  to  the  nock  and  body,  it  only 
remains  for  me  to  add  that  the  former  is,  in  the  drst  instance,  con- 
tinuous with  the  head,  subsequently  becoming  enlarged,  and  then 
afterwards  contracting,  as  suddenly,  before  it  re-eularges  to  form 
the  upper  part  of  the  body.  At  this  point  traces  of  segmentation 
commence,  becoming  more  and  more  evident  as  we  pass  down- 
wards, until  the  joints  are  well  formed ;  and  these  latter,  but 
for  the  absence  of  sexual  organs,  would  probably  not  be  distin- 
guishable from  the  proglottides  of  the  adult  strobila. 

Several  questions  here  naturally  suggest  themselves,  such  as, — 
What  ie  the  object  of  this  perpetual  tunneUiug  ?  Does  the  boring 
cause  suffering  to  the  host  ?  Do  the  parasites  ever  make  their 
escape  from  the  body  of  the  fish,  by  their  own  unassisted  powere  ? 
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To  the  first  qucation  I  reply  that  the  object  of  tunnelling  is  appa- 
rently two-fold :  first,  that  the  animal  may  constantly  obtain  fresh 
nourialiment;  and  secondly,  because  the  croaturo  is  impelled  by 
instinct  to  seek  out  another  residence.  It  may  be  objected  that 
neither  of  these  reasons  are  satisfactory,  for  the  parasite  is  not  sup- 
plied ^rith  digestive  organs,  neitlier  can  it  gain  access,  by  itself,  to 
another  dwelling.  It  should,  however,  be  observed  that  as  it  ao- 
quirea  nutriment  by  imbibition  through  the  general  surface  of  the 
body,  a  change  of  locality  would  facilitate  growth,  and  render  such 
imbibition  more  easy  ;  whilst,  on  the  other  hand,  a  long  stagnation 
at  any  one  spot  would  sooner  or  later  bring  on  crotification  and 
death.  It  is,  certaiidy,  a  curious  example  of  an  animal  perpetually 
striding  to  perform  an  act  which  it  cannot  accomphsh  ;  for,  in  order 
to  arrive  at  sexual  maturity,  it  must  wait  until  tl^e  sunfish  is  de- 
voured by  a  shark.  In  regard  to  tlie  question  as  to  the  boring- 
action  giving  rise  to  pain,  one  cannot,  of  course,  spcjik  with  cer- 
tainty; but  from  the  slowness  of  the  process  and  the  extreme 
minuteness  of  the  boring- apparatus,  I  think  it  very  doubtful  if  the 
presence  of  the  parasites  is  even  felt  at  all.  Wlien,  however,  there 
are  many  of  thom,  and  when,  by  their  complex  and  continued 
movements  they  have  injured  the  secreting  parenchyma  of  the  liver, 
or  any  other  important  viscus,  then,  doubtless,  they  give  pain, 
indirectly,  by  causing  the  decay  of  the  organ  infested  and  a  conse- 
quent enieebling  of  the  vital  powers  of  the  animal.  It  is  ut  such  a 
time  that  the  sun-fish  would  be  easily  overcome  by  its  natural  ene- 
mies, and  the  piscine  life  would  bo  sacrificed  in  favour  of  the  long- 
imprisoned  guests.  So  far  as  our  observation  extends,  these 
wandering  scclices  never  escape  by  themselves  from  the  body  oi" 
the  iutennei:lJate  host,  but  are  in  all  cases  passively  transfen-od 
into  the  alimentary  canal  of  the  idtimate  entertainer.  lu  the 
Sharks  and  Rays  the  paraaites  probably  acquire  sexual  maturity 
very  rapidly,  and  whilst  within  tliose  animals  the  proglottides  aud 
their  contained  embryos,  doubtless,  pass  into  the  water  in  the 
oi'dinary   way  ;    the   ova  aie  subsequently  swalloweil  by  various 
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fishes,  and  the  embryos  are  liberated  within  the  stomachs  of  these 
new  hosts  after  the  manner  commonly  occurring  in  the  tapeworms, 
properly  so  called.  How  far  the  embryos  (proscoUces)  differ  from 
those  of  the  Tasniadss,  and  what  changes  they  undergo  during  their 
conversion  into  the  scolex  state,  are  points  which  do  not  yet 
appear  to  be  entirely  made  out.  In  their  general  structure  the 
hermaphroditic  proglottides  closely  resemble  the  joints  (or  deutero- 
zooids)  of  ordinary  tapeworms. 

Oenera, — I'etrarhytichus,  Eudolphi;  ^  (in  part)  Bothriocephalus, 
Leuckart ;  =  DibothriorkynchiSy  Diesing  and  Blainville ;  ^  Hep- 
toxyhn,  Bosc ;  =  OymnorhynchuSt  Rudolphi ;  ^  (in  part)  Anthoee- 
phahiSy  Bremser  and  Rudolphi ;  =  Floricepa,  Cuvier ;  =  Aca/nthor- 
hynckus,  Diesing ;  =  BothriorhynckuSt  Van  Lidth  de  Jeude ;  = 
Scolex,  Cuvier ;  Pterobothri/um,  Diesing ;  Ekynchobothrmnif  Rudol- 
phi ;  TetrarhynchohothriuTrif  Diesing ;  =  Tetra^otkriorh/yTich/iis, 
Diesing ;  Synbotkrivm,  Diesing  :  ^  Gorynesoma,  Leuckart ;  St&no- 
bothrium,  Diesing ;  ^  Tentacularia,  Bosc. 


PART  II. 


SPECIAL   HBLMINTHOLOGY ; 

OR  AN  OUTLINE  OF  THK  ANATOMICAL  PECULIARITIES,  OKIGIN,  MODE  OF 
DEVELOPMENT  AND  PROPAGATION  OP  THE  ENTOZOA  INFESTING  MAN ; 
WITH  A  PARTICULAR  ACCOUNT  OP  THE  INJURIOUS  EPFEOT8  THEY 
PRODUCE,  INCLUDING  A  BRIEF  NOTICE  OP  THE  REMEDIES  EMPLOYED 
IN  MEDICAL  PRACTICE. 
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Importance  of  exporiraenlal  reeeoroh  in  human  betmiuthology — Species  of  eatozoa 
infeating  mau— The  eommou  Uver  fluke,  or  Famvia  ftepatica — General  and  BpeciSe 
cliarartere — Histoiy  and  nomenplatnre — Dititribiition  and  dcrtcriptivp  anatomy — 
CompartDon  with  Fainoia  yt;^l^/Al— Special  HLnictiiral  poculisrtties. 


At  the  Cambridge  Meeting  of  tlie  British  Ajssociation  for  the  Ad- 
vaucement  of  Science,  in  1862,  I  adduced  the  following  argument 
in  favour  of  a  more  extended  prosecution  of  experimental  research 
in  the  department  of  human  helminthology ; — "As  man  is  infested 
by  a  great  variety  of  internal  parasites,  and  some  of  them  prove 
exceedingly  troublesome,  it  is  evident  that  a  large  amount  of  prac- 
tical good  woiJd  ensue  if  we  were  more  perfectly  informed  respect- 
ing the  origin  and  economy  of  these  creatures  ;  for  not  only  are  our 
personal  interests  directly  affected  by  their  intrusion,  but  we  also  suf- 
fer indirectly  fi'om  the  injury  and  destruction  they  occasion  amongst 
our  domesticated  animals.  At  least  tliirty  well-marked  forms 
have  been  described  as  infeating  the  human  body ;  and  although 
most  of  the  species  are  comparatively  rare,  yet  a  considerable  num- 
ber are  exceedingly  common  in  occmronce,  and  likewise  often  prove 
numerically  abundant  in  one  and  the  same  individual." 

This  argument  was  supported  by  a  reference  to  certain  facts 
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then  recently  ascertained,  a  moi'e  particular  account  of  which,  com- 
bined with  the  results  of  my  own  inquiries,  was  subsequently  sub- 
mitted to  the  consideration  of  the  members  of  tlie  Zoolof^ical 
Society  of  London,  and  atlerwards  pubHshed  in  their  Proceedings. 
Tn  tlie  present  work  1  propose  to  enter  upon  the  consideration  of 
all  the  human  parasites  somewhat  afler  the  same  method  as  the  one 
then  adopted,  dwelHng,  however,  in  this  case,  not  only  at  a  much 
greater  len^h  on  the  structure  and  economy  of  nearly  all  the  para- 
BJtes  there  mentioned,  but  also  describing  with  considerable  detail 
those  particular  species  which  more  or  less  frequently  produce  fatal 
reaidts. 

In  the  subjoined  list  of  the  hiunan  cntozoa,  I  only  record  those 
which  are  perfectly  distinct  forms,  and  therefore,  for  the  most  part, 
good  species.  Many  parasites  which  were  at  first  supposed  to  be 
distinct  will  be  fouud  in  the  synonyma  placed  at  the  head  of  each 
article  where  the  species  is  separately  considered.  Tlie  larvae  are 
noticed  under  the  titles  of  the  adults  to  which  they  are  either  known 
or  pre-sumed  to  be  respectively  referable.  This  method  is  followed 
even  in  cases  where  the  adult  condition  is  not  known  to  occur  in 
the  human  body  or  in  any  other  "host:"  thus,  for  example,  the 
Cysti^ercus  a^anthoiriait  is  placed  under  Taenia  acanihotrias,  although 
the  mature  tapeworm  at  present  remains  unknown.  The  various 
specie  will  be  found  described  in  the  follo^vnng  order : — 
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Fattnola  kepaticfi^  Linneus. 
DinUmia  lanceolaiurfit  Mehlis. 
Disloma  ophtfMlmohiumt  Diesing. 
Distoma  crofntum^  Busk. 
Vistowa  heterophyes,  Siobold. 
BUhania  hetmatohifi ^  Cobbold. 
Tesiraattyma  rena/e,  Delle  Chiaje. 
Bexaihyndium  pinguicolay  Treutler. 
Eexaihyndium  vena/nm^  Treutler. 
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10.  Ttsnia  solium,  Linneus. 

11.  Taiiia  mediocanellata,  Kiichenmeister. 

12.  Timiia  acanthotrias, 'Wemland. 

13.  TtBuiaflavoptmcta,  Weinland. 

14.  Tanianana,  Von  Siebold 

15.  Taenia  elliptica,  Batsch. 

16.  Tcenia  viarginata,  Batsch. 

17.  Tisnia  echmococcuSf  Von  Siebold. 

18.  BotJmocephalus  latus,  Bremser. 

19.  Bothriocephalus  cordatus,  Leuckart. 

20.  Ascaris  Iwrnhricoides,  Linneus. 

21.  Ascaris  mystcuey  Eudolphi. 

22.  Trichocephaltts  dispar,  Rudolphi. 

23.  Filaria  lentis,  Diesing. 

24.  Filaria  trachealisy  Cobbold. 

25.  Trichina  spiralis,  Owen. 

26.  Strongylus  bronchialis,  Cobbold. 

27.  Eustrongylus  gigas,  Diesing. 

28.  Sclerostoma  duodenale,  Cobbold. 

29.  Ox^yuris  vermtcularis,  Bremser. 

30.  Dracunculus  viedinensis,  Cobbold. 

31.  DracuTiculvs  Loa,  Cobbold. 

In  the  above  list  it  will  be  observed  that  I  have  purposely 
omitted  the  acarine  genus  Pentastoma,  the  annelid  {Dactylius  acu- 
leatus)  described  by  Curling,  Farre's  Dlplosoma  crenatuvi,  the 
Spiroptera  hmninis  of  Rudolphi,  and  many  other  pseudelmintkic  inter- 
nal parasites,  which  will  be  either  described  or  noticed  in  the  third 
part  of  this  work. 

1,    FaSCIOLA   HEPATICA. 

F,  hepatica,  Linneus;  Pallas;  Fabricius;  etc. 

F.  humana,  GmeUn. 

Distoma  hepattcum,  Abildgaard  ;  Zeder ;  Meblis  ;  etc. 

Plaiuiria  latluscula,  Goeze. 
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OentralHnd  Sptftjir.  i'haiact«rt.^K  treiiiulodo  h*;!miiitfi,  usually  ftlioiit  tlirco-ftmrthB 
of  an  inch  id  length,  bui,  occiwionaUy  measuring  an  entire  inch  or  oven  fourleon  lines,  its 
grcutost  breadth  al«o  varying  fixim  half  an  inch  to  aevou  or  eight  lines  InuinvorBcIy ; 
body  very  flat,  presenting  distinct  dorBftl  and  Tontral  enrfacee,  ftwiuently  curved  toward 
the  latter  during  life;  upper  or  anterior  oud  smldenly  conKtricted.  produceil,  romided, 
auil  poiutcd,  fonning  the  so-called  head  and  neck;  posterior  extremity  li«»  aciuninated, 
Bomctimoa  rottnded,  or  tfv&a  tilightly  tmnmted;  margins  innooth,  occasionally  a  Uttlo 
iiiididatnl.  e«pBciaI]y  towurdx  thti  upper  part;  oral  sucker  terminal,  oval,  rather  smiiUer 
Ihuii  the  ventni!  (ucutabuliim),  which  is  placed  tmmedintely  helow  the  root  of  the  neck ; 
reprodnotive  orifices  in  the  middle  line,  a  little  above  the  lower  sucker;  iiitromiU:ent 
oi'gan  usually  protruded  and  spirally  curved;  a  central,  light -coloured  space,  exbmding 
two-thirds  of  tlic  Iwdy  from  iibovc  downwards,  marks  the  region  of  the  internal  inalo  re- 
productive organs,  being  bordered  on  either  side  and  below  by  a  continuous  dark  hand, 
indicating  the  position  of  the  ao-called  yelk-forming  organs ;  »  eiinall.  brown -coloured, 
roaette-like  figure,  placed  directly  bolow  the  ventral  arotabulum,  shews  the  limits  of  the 
uterine  duel;  a  series  of  dark  liiie»4,  bntnchitig  duwiiwardH  and  outwardx  on  cither  ndet 
niai'ks  the  position  of  the  digestive  orgims;  geueral  colour  of  the  body  palo  brownish- 
yellow,  with  a  slight  rose  tint. 

Bidortj. — This  entozoon,  familiarly  called  the  liver-fluke,  has 
been  known  from  the  earliest  times,  and  may  almost  be  said  to 
have  acquired  a  literature  of  its  own.  We  have  clear  evidences 
that  it  was  described  by  Gabiicinus  in  the  year  1547,  and  also  sub- 
sequently by  Cornelius  Gemma,  who,  in  a  work  published  some 
thirty  yeans  later,  refers  to  an  epizootic  disease  prevalent  in  Hol- 
land during^  the  year  1552,  and  which  was  very  justly  attributed  to 
the  parasite  in  question.  After  this  date  many  writers  described 
the  liver-fluke  more  or  leas  accurately,  and  entire  volumes  were  de- 
voted to  the  consideration  of  tlie  formidablo  disease  wliich  it  occa^- 
sions.  In  the  recent  work  by  M.  Davaine,  we  ai*e  furnished  with  a 
brief  rimme  of  the  principal  facts  bearing  upon  the  history  of  the 
Kaaciola,  together  wilb  numerous  references  to  ancient  authorities  ; 
therefore,  it  is  unnecessary  here  to  do  more  than  refer  those  who 
desire  further  information  on  this  subject  to  his  excellent  treatise,* 

Name. — The  scientific  nomenclature  of  this  parasite  involves  a 
question  of  some  importance.  Amongst  naturalists,  generally,  the 
common  liver-fluke  is  continually  described  under  the  combined 
genenc  and  specific  titles  o^DUlotna  htyafirntn  ;  but  working  para- 
sitologists, who  are  at  the  same  time  ac(]uainted  with  the  writings 

*  **  Traits  dcs  BntoKoainis,  et  des  Ualadies  Verrutnensee,"  etc,  p.  235,  et  uq.  Par  C. 
Tavaiuo.    Paris,    1860. 
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of  the  earlier  scientific  observers,  know  very  well  that  these  titles 
are  both  incorrect  and  inappropriate.  The  proper  generic  appell;i- 
tion  of  this  parasite  is  Fusdohit  as  first  proposed  by  the  illustrioua 
Linneiis  (17G7),  and  subsequently  adopted  by  F.  Miiller  (1787), 
Brera(18ll),  Kamdohr  (181 1),  <ind  others.  Unfortiuiately,  how- 
ever, Retzias  (178G)  and  Zeder  (ISUO)  changed  the  generic  title 
without  good  cause,  and  the  majority  of  writers,  following  their 
authority,  obstinately  refused  to  employ  the  original  name, 
although  fair  dealing  with  the  posthumous  reputation  of  its  distin- 
guished author,  and  a  consideration  of  the  distinctive  types  of  struc- 
ture displayed  by  the  two  genera  (DhUnna  and  Faseiota.),  alike 
demand  tho  retention  of  the  Linnean  title.  In  later  times,  M. 
Emile  Blanchard  (1847)  of  Paris,  has  strongly  advocated  tho  final 
adoption  of  the  original  nomenclature,  and  the  writer  himself  has 
also  from  time  to  time  (in  1854-56-58-00,  and  1802)  demonstrated 
tho  propriety  of  rejecting  the  coram only-roccivod  synonyme.  An- 
other distinguished  French  naturalist,  namely,  Professor  Moquin- 
Tandon,  has  also  employed  the  term  Fa^ciola,  but  by  placing  in 
the  genus  several  species  not  properly  belonging  to  it,  such  as  />("«- 
ioina  lanceolatum  and  DUtouui  helerophije^t  ho  has  imwittingly 
rendered  "  confusion  worse  confounded." 

Di&irihntion. — Tho  /-W'/o^fl  Aq^a/ictt  is  not  only  of  frc<iuent  occur- 
rence in  all  varieties  of  grazing  cattle,  but  has  likewise  been  found 
in  the  horse  and  ass  by  Daubenton  ;  also  in  tho  hare  and  rabbit  by 
tho  writer  himself  and  others,  in  the  squirrel  by  Tozzetti  as  previ- 
ously mentioned,  in  the  great  kangaroo  {Macrop^is  ijiganfeus)  by 
Bremaer  and  Diesing,  in  various  antelopes  and  deer  by  Pluskal, 
etc.,  and  also  in  the  beaver  {Castor fiber)  by  Czermack.  Its  occur- 
rence in  man  has  been  recorded  by  Pallas,  Bidloo,  etc. ;  doubtful 
instances  being  also  given  by  Mehlis  and  Duval.  More  recently, 
Professor  Partridge,  of  King's  College,  detected  it  in  tho  human 
gall-bladder,  particulars  of  the  case  being  described  in  the  second 
edition  of  Dr.  Budd'ei  well-known  treatise  on  **  Diseases  of  the 
Liver."     Giesker  of  Zurich  mentions  an  undoubted  example  where 
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the  Fasciola  had  lodged  in  the  sole  of  a  woman's  foot,  whilst  a 
similar  case  came  under  the  observation  of  Mr.  Fox  of  Topsham, 
Devonshire,  the  entozoon  being  located  beneath  the  skin,  about  three 
inches  behind  the  ear.  Mr.  Harris  of  Liverpool  has  likewise  related 
an  exara]>Ie  where  six  or  seven  flukes  had  apparently  penetrated  the 
scalp  of  a  little  child,  and  there  is  every  reason  to  believe  that 
all  of  them  were  referable  to  the  species  under  consideration. 
These  cases,  and  others,  will  be  again  alluded  to  subsequently.* 

Descriptive  Anatomi/. — If  an  adult  specimen  of  fiill  size  be 
selected  for  examination,  the  surface  of  the  body  will  appear,  to  the 
naked  eye,  smooth  throughout,  but  if  a  pocket  lens  be  employed,  the 
skin  will  be  seen  covered  with  numerous  little  processes  or  spines. 
These  spines  are  bi-oad  at  the  base,  and  pointed  at  the  apex;  they  mea- 
sure 4  of  an  inch  in  length,  and  ^  of  an  inch  in  breadth.  They  resist 
the  action  of  the  ordinary  acid  and  alkaline  reagents,  and  arc  che- 
mically composed  of  chitine.  Tf  the  skin  to  which  they  are  attached 
be  gently  raised  by  means  of  the  forceps  it  will  be  found  to  consist 
of  two  layers,  an  outer,  thin,  transparent  cuticle  (epidermis),  and 
an  inner,  dense,  fibrous  cutis  vera.  The  spines  are  often  very 
loosely  connected  to  the  surface  of  the  former,  and  in  old  specimens 
they  are  sometimes  almost  entirely  wanting ;  at  all  times,  they  are 
more  strongly  developed  anteriorly  than  in  the  caudal  region. 
This  is  the  case  with  most  of  the  other  armed  trematodes. 

•  Tn  thp  "  Boston  McUicul  aiid  SiirKiciiI  Journal,"  for  tlio  jeara  1852-5;i-M,  Dr.  J. 
X.  Cliubort  liiw  tlcscrilxxl  spvpral  casoa  of  Twiiia,  mid  it  is  averretl  tbut  the  tspc- 
worms  wcro  asKociatod  with  nunii>rf>ii>t  r<|)e('lmciiH  of  DUtonia  hepaticum.  The  (ituiiiago  of 
dieitnmnH  by  imtiutitH  during  liff  is  cveu  ifgurdcd  by  Dr.  Cbalrtirt  aa  indicative  of  tlio 
jirtjKCinje  of  T;ciiiii  witbiii  thu  inustiaes.  Surely  l>r.  ClmlH-Tt  must  be  iiiistiikutt.  Apo 
not  these  so-tatlud  diatoinpa  llm  well- known  prttgLltidtsf  Not  wishing  tu  duubt  Dr. 
CtMbori'ti  statemcutit,  but,  uii  the  other  baiiij,  desiruiis  i>rverif)-iiig  tlto  accaracy  of  the 
facta  placvd  on  record,  I  wrote  (March  22iid,  18di)  to  Dr.  Clwbai.  (at  his  rcaidenoo. 
43H,  Graud  Sti-wt,  Now  York,  U.S.)  to  rw|ucBt  tho  favour  of  the  iioesWBsion  of  one  of 
the  Hpocimcns.  Up  to  the  presout  time,  ltow(>ver  (June.  lHt>(),  I  hnvo  not  been  funuimt« 
enough  to  receive  a  reply.  In  tb»  "  Ciwe  ufTajnia"  in  a  Ijoy  fdur  tuid  a  halT  yean  old, 
given  in  the  4yth  vol.  of  tho  Joiirnal,  Dr.  Chabcrt  writtn  an  fnllowH: — "In  consequence 
ofhia  jiausing  tho  Dutoma  heipatieum,  I  i-oncludod  lie  mum  be  afiltett'd  with  Ta'&ia." 
Further  on  it  is  nddcn),  that  Lhu  admin iatmtion  of  an  astringent  injoctiou  "  caused  the  di^* 
charge  of  iiiuumerabte  ^^tnall  worms  {Dittoma  htpatieum)''  Can  anything  bo  more  dccisivr 
than  this  P    No  hetminthologial,  paot  or  present,  ever  recorded  itufh  a  ease.— T.  ti.  C. 
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Beneath  the  skin  are  found  numerous  bands  of  mnscnlar  fibres, 
in  which  four  separate  groups  may  be  recognized  more  or  less  dis- 
tinctly. They  have  been  described  as  so  many  layers,  but  they  are 
not  readily  separable  from  one  another.  Well-marked  longitudinal 
and  transverse  fibres  may  be  seen  at  all  parts  of  tlie  body,  and  two 
series  of  diagonally  directed  fibres,  some  passiiiu;  downwards  from 
right  to  left,  and  others  from  left  to  right.  The  fibres  themselves 
iielong,  of  course,  to  the  non-sti-iated  kind  of  muscle,  and  consist  of 
narrow,  fiisifonn  cells,  measuring  from  .j,  to  ^  of  an  inch  in  length, 
and  having  a  breadth  of  about  the  Jm  of  an  inch.  They  are  flattened 
tliroughout,  and  display  a  single  oval  nucleus,  which  refracts  Hght 
rather  strongly.  Towards  the  anterior  end  of  the  body  all  the 
groups  of  muscular  fibres  are  more  strongly  developed. 

The  general  parenchyma  of  the  fluke  consists  of  rather  loosely- 
connected  and  irregular  polygonal  cells  of  unusually  largo  size, 
measuring  fi-om  Jr  to  ^  of  an  inch  in  their  greatest  diameter 
(Leuckart).  The  margins  are  well  defined,  and  there  is  a  distinct 
nucleus  (i^ "  to  «L")  presenting  a  finely  granular  appearance.  A  clear, 
transparent,  homogeneous  fluid  occupies  the  interior  of  the  cells. 

All  the  tissues  of  the  body  possess  highly  contractile  properties, 
but  the  fluke  is  undoubtedly  aided  in  locomotion  both  by  the  oral 
and  ventral  sucker.  These  organs  may  be  regarded  as  specialized 
developments  of  the  transverse  and  longitudinal  system  of  fibres, 
which  have  become  exaggerated  to  serve  a  distinct  purpose.  The 
oral  sucker  is  perforated  in  the  centre,  and  communicates  with  the 
oesophagus,  but  the  ventral  is  imperforate,  consisting  simply  of  a 
cup-sliaped  disk,  forming  a  sort  of  alveolus  with  a  thick,  circular, 
prominent  margin.  In  both,  two  distinct  sets  of  fibres  are  distin- 
guishable, that  ia,  a  circxilar  series  and  a  radial  group.  These 
bundles  interlace  one  another,  forming  powerful  sphincters,  which, 
when  appHed  to  any  soft  surface,  mxxst,  during  full  action,  produce 
a  very  considerable  vacuum  in  the  centre  of  the  disk.  The  oral 
sucker  tUffers  only  from  the  ventral  in  respect  of  size  and  incom- 
pleteness at   the  lower  part,  in  which  latter  situation  it  is  either 
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connectod  with  or  prolonged  into  a  series  of  fibres  forming  the  so- 
CJiIIod  pliarynx.  As  far  as  my  own  obsorvations  extend  this  special 
mtiRCular  development  corresponds  with  the  oesophageal  bulb,  which 
in  other  tromatode  species  is  often  entirely  removed  from  its  con- 
nection with  the  oral  sucker,  and  consists  of  two  sets  of  fibres  as 
obtains  in  the  sucker  itself.  Mr.  Simonds,  however,  only  recognizes 
one  sot  of  fibres,  and  says  that  "  these  fibres  run  lengthways  by 
the  flido  of  the  (oesophageal)  tube,  reaching  from  its  upper  to  its 
lower  part,  and  so  embracing  it  as  to  form  an  elongated  sphincter." 
My  own  observations  appear  to  be  borne  out  by  the  independent 
and  earlier  inquiries  of  Mr.  Busk,  from  whose  drawings  the  accom- 
panying figure  is  selected.     The  sucker  here  figured  is  taken  from 


Flo.  33.— The  oral  >uoker  of  ■  amaU  ipKUM  of  fluke  (x  230  dum.).— Bwk. 

a  difieront  species  of  trematode,  but  in  all  essential  features  it  is  the 
same  as  that  of  Fajtciola  hepatica.  The  radial  fibrea  when  viewed 
from  above  display  a  cellular  appearance,  the  individual  fibres  being 
seen,  as  it  were,  in  transverse  section. 

As  before  remarked,  these  suckers  are  both  employed  as  oi^ans 
of  locomotion,  but  the  lower  one  also  undoubtedly  serves  as  an 
anohor  or  holdfiist.  The  oral  disk  will  also  materially  assist  as  a 
prehensile  organ  for  taking  in  the  biliary  secretion  on  which  the 
auima]  foods,   whilst  tlie   pharyngeal  sphincter  will,   as  Simonds 


FASCIOI^    HKPATir.A. 


believes,  serve  to  prevent  the  regurgitation  of  the  food  after  it  lias 
distended  tlie  stomachal  passages.  All  who  have  liad  much  to  do 
with  fresh  UWng  fliikea  must  have  observed  a  tendency  to  eject  the 
stomachal  contents,  immediately  on  their  removal  from  the  liver  of 
their  host.  The  colH  air— like  the  more  cniel  stimulus  of  salt 
applied  to  the  skin  of  a  recently  gorged  leech — causes  the  body  of 
the  fluke  to  contract  and  curl  upon  itself,  and  the  animal  pro- 
bably deiives  some  relief  by  allowing;  the  food  to  escape  by  the 
oral  outlet. 

Mention  of  these  phenomena  naturally  lead  to  the  consideration 
of  the  digestive  system.  The  mouth,  as  we  have  seen,  is  placed 
at  the  apical  or  lower  part  of  the  cup-shaped  cavity  of  the  anterior 
sucker.  In  tins  situation  it  leads  into  a  comparatively  short 
oesophagus  (about  ^'  in  diameter)  which  sulidiWdes  into  two 
primary  intestinal  divisions,  the  point  of  bifurcation  being  situated 
immediately   above    the    location   of   the    external    reproductive 

ces.  The  two  primary  digestive  tubes  run  downwards  in  a 
parallel  manner  on  either  side  of  the  central  line,  until  they  reivch 
the  caudal  extremity.  During  their  passage  downwards  they  give 
off  a  variable  number  of  secondary  tubes,  which  likewise  in  their 
turn  give  off  others,  which  subdivide,  more  or  less  frequently,  when 
at  length  all  of  the  branches  idtimately  terminate  in  blind  ccecal 
extremities  (Plate  XL,  Fig.  2).  A  few  short  twigs  are  also  given  off 
from  the  primary  straight  tubes,  being  directed  towai'ds  the  middle 
line,  where  they  terminate  very  abniptly,  but  frequently  giving 
evidences  of  an  effort,  as  it  were,  on  their  part  to  develop  tertiary 
tubes.  In  the  region  of  the  head  and  neck,  the  secondary  branches 
are  directed  upwards  and  outwards ;  lower  down  they  diverge  more 
directly  outwards,  whilst  at  the  middle  and  lower  part  of  the  body 
they  slant  obliquely  downwards  toward  the  latenil  borders.  Alto- 
gether they  form  a  beautifiil  series  of  dendritically  ramifying 
canals,  presennng  on  either  side  a  tolerable,  but  not  entirely 
imiform,  degree  of  regularity ;  moreover,  the  two  halves  of  the 
system   do   not   completely  correspond,  or,    in  other  words,   the 
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irfvaMfti^  b  not  frtJtwM  be^tmd  tbe  gmenl  dispootioa  of  the 
■■■  brmchWi  la  no  cue  hare  I  witoesaed  mbj  mttt&ial  anas- 
tonoM*.  Serenl  obaerrers  hsTe  repr^mted  the  seeondarf  and 
tertiary'  Immbu  aa  becoming  smaller  and  smaller  as  titer  procewd 
tovardd  the  — fgin,  abo  oonvcrmK  the  idea  that  the  ultimate 
brsDcfalKfl  are  cxtremeh'  fine.  Thii;  is  decidedly  an  error,  and 
•hovi  that  their  descnpiions  hare  not  been  taken  from  artificially 
injeetod  spocimenji.  The  tmth  i^,  that  the  ultimate  branches,  as 
vcO  aa  their  ccecal  ends,  are  only  a  very  little  smaller  than  Uie 
primary  intestinal  tmnks.  Histiologically  speaking,  the  alimentary 
tnbea  oontist  of  two  layers  ;  an  outer  fibrous  wtdl  made  up  of  thin 
filamenia,  and  an  inner,  cellnlar  layer,  consisting  of  columnar  cellules, 
which,  when  \'icwed  in  front,  present  a  polyhedral  figure.  According 
to  Lcuckart,  they  have  a  breadth  of  ta»  of  an  inch.  The  fluid  intes- 
tinal contents  are,  for  the  most  part,  made  up  of  bile  derirod  from 
the  gaU  ducts  of  the  host,  in  wliich  there  may  abo  be  fi%quently 
obftcrred  numerous  epithelial  scales  as  well  as  blood  corpuscles 
derived  from  the  same  source.  These  matters  are  therefore,  mani- 
festly, the  principal  source  of  nutriment  by  which  the  fluke  is 
supported ;  but  it  is  also  probable  that  other  nutrient  fluids, 
absorbed  by  the  skin,  contribute  their  quota  towards  the  growth 
and  nourishment  of  (he  animal. 

in  strong  contrast  to  the  digestive  system  of  canals,  there  is 
another  series  of  tubes  lying  in  closer  proximity  to  the  dorsal 
surface  of  the  body,  and  pre.'^enting  features  altogether  distinctive. 
I  here  speak  of  the  so-called  wjuiferous  or  water-vascular  system. 
In  favourable  examples  of  the  worm,  every  part  of  this  set  of 
vessels  may  be  viewed  by  the  aid  of  a  pocket  lens,  even  in  cases 
whore  there  has  been  no  attempt  made  to  inject  them.  In  such 
examples  1  find  one  central,  longitudinal  tnink  (i"  broad),  extend- 
ing backwards  from  the  up|>er  third  of  the  body  in  a  direct  line  to 
the  extremity  of  the  tail,  at  which  point  it  tennlnates  in  an  open 
forainen  emidale  (Plat^  XI.,  Fig.  3).  At  the  spot  coinciding  with 
an  imaginary  line  marking  the  upper  third  of  the  body,  the  single 
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main  trunk  divides  into  three  branches,  two  of  wliicli  approach 
the  ventral  surface,  sHghtly  diverge  and  pass  forward  towards  the 
head,  whilst  the  tliird  is  continued  on  the  dorsal  surface  in  the 
middle  line,  forming,  as  it  were,  a  continuation  of  the  main  tnuik. 
This  branch,  however,  is  the  most  feebly  developed  of  the  three. 
During  its  course  upwards  towards  tlio  head,  the  main  trunk  gives 
off  a  variable  number  of  main  primai'y  branches,  all  of  which  are 
directed  diagonally  upwards  and  tbrwai-ds  ;  and  besides  these,  there 
are  many  smaller  primary  brunches  intercalated,  as  it  were,  between 
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Fia.  34. — Mode  of  lonninalion  of  the  coma  of  tlie  eu-calle<l  excretory  or  ir»t«P'TMCu]«r  •T»t«in  of 
osntla  ill  Fticiola  heptitica  (X  40  diam.).     Outliiied  willi  the  Md  of*  cunert.— Origin*!. 

the  larger  primary  vessels.  At  a  short  distance  li'om  the  central 
line,  these  vascular  branches  freely  anastomose  by  the  intervention 
of  secondai-y  and  tertiary  branches,  and  also  by  intermediary  twigs, 
which  cannot  be  said  to  be  referable  to  one  main  branch  more  than 
another.  Some  of  tho  non-anastomosing  idtimate  twigs,  which 
are  very  numerous,  are  directed  towards  the  doi'sal  surface,  where 
they  terminate  in  coccal  extremities  immediately  below  the  muscular 
layers,  whilst  others  are  continued  towards  the  lateral  margins, 
where  thoy  also  tei'minate  in  a  similar  manner.     Under  the  half- 
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inch  objective  the  precise  mode  of  their  final  distribution  is 
readily  seen.  The  ultimate  twigs  lose  that  rigid,  straight, 
tubidar  character  which  the  primary  trunks  display,  and  twist 
somewhat  irregularly,  like  tlie  mycelium  of  a  fungus.  The  final 
division  is  almost  iuvariabK-  bifurcate,  in  wliicli  case,  however, 
there  is  frwiueutly  much  disparity  aa  regards  the  relativa  length  of 
the  di\-isionB.  In  the  foregoing  woodcut,  these  appearances  are 
correctly  given  («,  a,  Fig.  34).  The  coecal  extremities  are  always 
separated  from  one  another  by  an  interspace  more  or  less  consider- 
able, and  the  final  twigs  often  appear  to  have  gone  out  of  their 
way,  as  it  were,  in  order  to  avoid  the  contingency  of  union.  They 
seem  to  say  "  union  is  impossible,"  and  bend  suddenly  upon  them- 
selves, at  an  acute  angle,  to  get  out  of  the  way  of  opposing  vessels 
coming  from  other  directions  (/;,  h.  Fig.  34). 

Having  succeeded  with  my  injections  of  the  water-vascular 
system  in  numerous  instances,  I  am  in  a  position  to  speak  pretty 
confidently  in  regard  to  many  of  those  points  which  have  hitherto 
been  regarded  as  doubtful.  It  is  quite  clear  that  the  ancient  view 
of  Mehlis,  as  to  the  termination  of  this  system  by  a  caudal  outlet, 
is  correct ;  but  it  is  not  quite  so  evident  that  the  ultimate  coeca! 
ends  of  the  excretory  vessels  have  any  connection  with  the  so- 
called  calcareous  corpuscles.  These  bodies,  indeed,  do  not  appear 
to  have  any  existence  in  the  common  fluke  and  its  allies,  although 
they  have  been  foimd  so  abundant  by  Wagener  in  the  trcmatodo 
Holostomata.  Possibly  they  may  occur  here  in  a  very  rudimentary 
or  incomplete  state ;  but  if  we  subject  any  one  of  the  ultimate 
WEcal  ends  of  these  vessels  to  liigh  magniiying  powers,  we  invari- 
ably find  (in  the  fresh  condition)  the  extremity  of  the  tube  occupied 
by  a  quantity  of  highly  refracting  yellowish  corpuscles  (the  largest 
measuring Ks"),  looking  very  like  fat  globules.  It  is  difficult  to  see 
any  connection  between  these  bodies  and  the  calcareous  corpuscles, 
especially  as  they  do  not  exhibit  the  same  phenomena  under  the 
addition  of  acid  reagents.  These  highly  refracting  corpuscles 
vary   very  much   in  size,   some  of  them,  according  to   Leuckart, 
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attaining  a  diameter  of  uW-     I  fi"d  the  larger  ones  to  measure 

fully  ^". 

In  addition  to  these  corpuscles,  the  vessels  include  a  more  or 
less   abundant,    transparent,   watery   fluid,    in    which  the    above- 
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FiO.  86. — Closed  eztremit;  of  b  WRter-reMcl  id  F«4eiola  htpaiica  <x  360  dUm.). — OrigiiuU. 

mentioned  bodies  float  freely.  It  is  not  improbable  that  the  ducts 
contain  \nbratilo  cilia,  but  I  am  not  aware  that  they  have  been 
actually  demonstrated  in  Fasciola,  although  tliey  have  been  seen  in 
the  excretory  system  of  other  entozoa.  The  walls  of  the  vessels, 
acconling  to  my  own  observation,  consist  of  a  single  layer  of 
transparent  pol^'gonal  cells,  specialised  apparently  from  the  ordinary 
parenchyma  of  the  body.  Certainly  this  excretory  system  cannot 
be  regarded  as  a  true  circulatory  apparatus,  for  the  median  trunk  is 
totally  imlike  the  contractile  dorsal  vessel  of  leeches  and  other 
annelids.     A  true  blood-system  is  entirely  wanting. 

Besides  the  foregoing  structures,  Leuckart  mentions  the 
occurrence  of  another  set  of  organs,  which  ho  calls  cutaneous 
glands.  They  form  a  thick  layer  of  cells  with  granular  contents, 
varying  from  !«&"  to  k^'  in  breadth,  and  having  a  distinct,  bright 
nucleus  measuring -sh'  in  diameter.  This  layer  is  freely  traversed 
by  the  terminal  twigs  of  the  aquiferous  system,  with  which 
Leuckart  thinks  they  may  have  some  connection,  although  this 
union  could  not  bo  actually  demonstrated. 

The  most  important,  however,  of  all  the  internal  organs  of  the 
hermaphroditic  liver  fluke  are  those  concerned  in  the  reproductive 
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procesa.  The  outlets  of  these  organs  are  placed  side  by  side,  in 
the  middle  line,  and  a  little  above  the  ventral  sucker ;  the  male 
apparatus  terminating  externally  by  a  conspicuous  intromittent 
organ  or  penis.  This  appendage  is  very  commonly  fomid  pro- 
tnidod  ill  the  dead  fluke,  being  always,  in  this  case,  more  or  less 
curved  upon  itself  in  a  spiral  manner.  The  organ  itself  consists  of 
layers  of  longitudinal  and  transverse  muscular  fibres,  surrounding 
u  central  mass  of  highly  contractile  parenchymatous  cellules.  Its 
extremity  is  lobed  and  imperforate,  the  included  seminal  duct 
(thtcius  ejaiyulatorin^)  teruiiiuiting,  accx>rding  to  Simonds,  on  its 
afurface,  near  a  point  corresponding  with  the  commencement  of  the 
lower  tliird  of  the  organ.  Not  having  myself  seen  the  alleged 
opening  at  the  extremity  of  the  organ,  I  am  inclined  to  beUeve  that 
Mr.  Simonds'  dcscnption  of  the  generative  appendage  is,  in  this 
particular,  more  correct  than  any  other  that  has  appeiu-ed.  In  the 
retracted  condition  the  penis  is  lodged  ^-ithin  a  tlistinct  pouch  or 
sac,  its  position  being  indicated  only  by  a  triangular  depression  and 
slight  fulness  of  the  surrounding  parts.  The  integument  of  the 
penis  is  manifestly  :i  production  of  the  ordinary  epidermis  and 
cuticuiar  covering,  and  Hke  the  hitter  is  furnished  with  a  number 
of  minute  spines.  These  frequently  drop  off,  causing  the  organ 
to  appear  naked.  The  pouch  or  cirrhus-sac  not  only  encloses  a 
penis,  during  its  retractation,  but  also  a  large  flask-shaped  seminal 
receptacle,  in  which  one  may  observe  a  dense  granidar  mass, 
consisting  of  multitudes  of  spermatozoa.  At  the  lower  part  of  the 
sac  the  recepfticulum.  semtnis  receives  the  two  vaaa  dcferentla,  which 
combine  to  form  a  single  channel  near  their  point  of  junction  with 
the  receptacle  (Plate  XL,  Fig.  6).  These  filamentary  ducts  are  of 
unequal  length,  and  distinct  throughout  the  greater  part  of  their 
course,  wliich  commences,  in  either  case,  at  a  point  where  the 
seminiferous  tubes  of  the  testes  coalesce.  In  this  animal  the  testes 
are  exceedingly  pecidiar ;  for  instead  of  forming  two  large  globular 
masses  (as  usually  happens  in  the  flukes),  they  are  split  up,  as  it 
were,   into  u   multitude  of  very  narrow   vermiform   tubes,   being 
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spread  out  so  as  to  occupy  at  least  one  half  of  the  interior  of  the 
animal. 

L  The  female  organs  are  not  less  complicated.  The  vaginal  outlet 
IS  placed  a  little  to  the  left  of  the  middle  Hne,  immediately  aI)ove 
the  margin  of  the  venti*al  sucker.  According  to  Kuchenmeister, 
ii  has  a  common  opening  ivitb  tho  penis,  hut  tliis  error  has  been 
corrected  hy  Simondf^,  and  even  hy  Kuchonmcistcr  himself  in  a 
passage  which  he  quotes  from  Mclihs.  The  vagina  is  probably 
capable  of  very  great  dilation,  but  in  it<s  ordinary  condition  it  is 
much  narrower  than  the  extremity  of  the  intromittent  organ ;  the 
aperture  is  so  narrow,  indeed,  that  it  appears  to  be  only  capable 
of  gi\'ing  exit  to  a  single  ovum  at  a  time.  At  a  short  distance 
from  the  orifice  it  ^ridena  out  to  form  the  true  utenis,  or  uterine 
canal,  which  here  consists  of  a  long  tubo  coiled  upon  itself,  and 
containing  iu  its  interior  a  large  number  of  brownish  yellow  eggs. 
From  the  ventral  aspect  this  folded  tube  is  easily  recognized  by 
the  naked  eye,  forming  a  conspicuous  brown- coloured  rosette, 
rhich  ia  placed  directly  below  and  belund  the  ventral  sucker. 
Towards  the  vaginal  end  the  uterine  tube  looks  more  highly 
coloured  than  at  its  oviduoal  extremity,  in  conserjuence  of  the 
contained  eggs  being  more  completely  developed  in  this  situation. 
This  is  owing  also  to  tho  circumstance  that  groat  numbers  of  the 
eggs  arc  collected  together  at  one  spot,  distending  the  tube  very 
considerably.     Tho  breadth  of  the  canal  will  thus  be  found  to  vary 

)m-s-'to-Tr^  in  transverse  diameter.  Towards  the  ovarian  end 
)£  the  canal  the  uterus  becomes  rather  suddenly  narrowed  into  a 
short  oviduct,  in  which  the  eggs  are  seen  lying,  incompletely 
leveloped  and  very  pale-coloured.  This  duct  communicates  in  front 
with  the  ovary,  a  heart-shaped  organ,  which  receives  at  its  broad 
)r  lower  end  the  united  extremities  of  two  other  ducts,  which  meet 

id  anastomose  at  this  point.     These   two  ducts  are  the  primary, 

'^main,  vitelligene  canals,  and,  from  their  dark-coloured  contents, 

are  usually  very  well   marked  and  visible  to  the  naked  eye.     They 

form  together  a  continuous  transverse  line  of  demarcation,  which 
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somewhat  roughly  indicates  the  limits  of  the  superior  third  of  the 
body.  In  some  instances,  one  or  other  of  these  tubes  is  bifurcated 
at  some  part  of  its  course,  but  usually  both  of  thorn  pass  in  a 
stnvight  lino  to  a  point  corresponding  with  the  limiting  border 
of  the  testicular  filaments,  one  to  the  right  and  the  other  to  the 
left..  Tn  this  situation  they  divide  abruptly  into  two  secondary 
channels,  which  also,  on  their  part,  each  form  a  continuous  line, 
placed  at  right  angles  with  the  primary  canal,  and  parallel  with  the 
lateral  margins  of  the  body  of  the  animal.  Throughout  their 
entire  course  the  secondary  canals  give  oft'  tertiary  branches,  which 
pass  outwards  at  a  right  angle  to  the  former,  and  these  again 
subdivide  into  minute  twigs,  which  ultimately  terminate  in  bundles 
of  gi*ape-liko  ccecal  extremities.  These  enlarged  globidar  ends 
constitute  the  so-called  yelk-sacs,  and  all  of  them,  combined 
together,  form  the  vitelligeiie  glands  wliich  extend  backwards 
from  the  anterior  part  of  the  body — on  a  line  with  the  ventral 
sucker — to  the  caudal  extremity.  As  shown  in  the  drawing 
(Plate  XI.,  Fig.  1)  they  form  a  brownish-coloured  horseshoe- shaped 
mass,  completely  embracing  the  reproductive  organs,  and  filling  up 
the  central  space  of  the  lower  third  of  the  body,  where  the  latter 
is  not  occupied  by  the  testes.  In  this  situation  the  two  vitel- 
ligcne  masses  do  not  coalesce,  but  are  separated  from  each  other, 
in  the  middle  line,  by  a  very  narrow  space  set  apart  for  the 
passage  of  the  main  canal  of  the  water-vascular  system.  The 
yelk-sacs  themselves  form  little  dots  barely  visible  to  the  naked 
eye,  from  »'  to  «",  and  contain  in  their  interior  numerous  yolk- 
globules,  or  nucleated  cellules,  measuring  about  the  i^  of  an  inch 
in  diameter,  the  nucleus  being  im"' 

A  nervous  system  has  been  described  by  Mehlis,  Blanchard, 
and  especially  by  Leuckart.  It  consists,  firstly,  of  a  pair  of 
cephalic  ganglia,  situated  in  the  space  between  the  oral  sucker 
and  the  pharynx,  but  separated  trom  the  latter  by  a  thin  layer 
of  connective  tissue.  The  ganglia  give  off  two  main  branches 
or  lateral  nerves,  which   run  downwards  in  a   parallel   manner, 
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near  the  middle  line  of  the  body,  and  give  off  secondary  branches 
to  the  sides  of  the  animal.  According  to  Leuckart,  the  lateral 
ganglia  described  by  Blanchard  do  not  exist.  The  cephalic 
ganglia,  however,  give  off  branches  to  the  oral  sucker  and  sides 
of  the  head,  some  of  these  twigs  being  probably  concerned  with 
the  sense  of  touch.  A  thin  commisural  filament  connects  the 
two  gangUa  above  the  pharynx,  but  throughout  tlie  rest  of  the 
system  the  two  divisions  remain  distinct. 

Comparison  with  Fasciohi  gUjanteiu — Before  proceeding  to  the 
consideration  of  the  eggs  and  the  development  of  their  contents 
into  the  embryonic  and  higher  larval  trematode  conditions,  I  would 
direct  attention  to  the  differences  subsisting  between  the  common 
liver-fluke  and  a  similar  allied  form  wliirh  I  discovered  some  years 
since  in  the  liver  of  a  giraffe.  Two  examples  of  the  species  in 
question  are  represented  in  the  frontispiece.*  If  the  actual 
appearances  presented  by  the  water-vascular  and  digestive  systems, 
respectively,  in  the  frontispiece  be  compared  with  the  diagrammatic 
representation  of  the  same  systems  given  in  figs.  2  and  3  of  Plate  XI., 
it  will  be  seen  that  they  correspond  in  the  main,  but  in  the  fluke 
from  the  giraffe  the  number  of  secondary  branches  rising  from  the 
central  longitudinal  main  stems  are,  in  either  system,  more  numerous 
than  obtains  in  the  common  fluke.  Moreover,  independent  of  the 
remarkable  disparity  of  size,  some  of  the  specimens  of  Faaciola 
giyaniea  being  ftilly  tlireo  inches  long,  the  relative  form  of  the  two 
species  ia  very  different.  In  all  the  examples  of  J*l  hepatira  Xhe 
lower  half  of  the  body  is  gradually  narrowed  towards  the  caudal 
point,  presenting  a  more  or  less  V-shaped  outline,  whilst  in 
y.  gigantfia  the  narrowing  only  commences  at  a  very  short  distance 
from  the  tail  end,  which  in  some  instances  is  not  only  not  pointed, 
but  bluntly  curved,  or  even  truncated.  In  certain  cases,  the  posi- 
tion of  the /oramen.  cattdale  is  significantly  marked  by  a  notch  at 


*  Tlie  left-hand  fi^ire  repmenta  the  digestive  sjeiem  ipjected  with  artificially  pre- 
pared ultra-marine .  that  on  tho  right  displaying  the  water-vaenilar  iiystem  injected 
irith  vermilion.    Those  drftwings  are  from  preparations  in  the  author's  posnesBion. 
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or  near  the  centre  of  the  termination  of  the  tail.  Many  other  minor 
differences  exist,  which  it  is  unnecessary  bo  insist  upon,  especially 
as  they  are,  in  the  main,  dependent  upon  those  already  referred  to  ; 
but  suiBcient  has,  I  think,  been  advanced  to  show  that  the  notion 
entertained  by  Van  Beneden,  namely,  that  these  two  forms  are 
Bpecifically  identical,  is  incorrect.  In  tliis  \new,  I  am  glad  to  find 
I  have  the  support  of  so  discriminating  an  authority  as  Louckart, 
who  arrived  at  the  same  conclusion  from  an  examination  of  two 
specimens  which  were  much  smaller  than  those  from  which  the 
6gures  in  the  frontispiece  have  been  taken.* 

8peci<d  SirtKiures. — Before  passing  to  the  consideration  of  the 
development  of  the  common  fluke,  I  may  refer  to  one  or  two  other 
structural  peculiarities  which  I  have  hitherto  omitted  to  mention. 
In  addition  to  the  cutaneous  system  of  glands,  Leuckart  mentions 
the  occuiTence  of  a  few  equally  distinct  isolated  gland- elements  in 
the  neighbourhood  of  the  pharjTix,  as  well  as  others  imbedded  be- 
tween the  muscles  of  tho  pharynx  and  also  between  the  muscles  of 
the  oral  sucker.  The  cells  are  filled  with  coarsely-granular  con- 
tents, and  also  display  a  highly  refracting  nuoleua.  They  are 
thought  to  possess  a  salivary  function.  According  to  the  same 
authority,  there  is  also  a  separate,  thin-walletl,  muscular  sac,  form- 
ing a  distinct  and  independent  organ,  though  intimately  connected 
with  the  true  pharjTix.  It  appears  to  be  a  sort  of  diverticulum, 
for  Louckart  has  occasionally  seen  it  filled  with  tho  ordinary  intes- 
tinal contents.  As  a  sohtary  sac,  it  appears  to  bo  peculiar  to 
Fa»ciola  heitatica,  but  Pagenstocher  and  Walter  have  described  two 


•  Without  mentioning  my  niuuo,  MM.  Paul  Gcrrais  and  P.  J.  Van  Boncden 
miLko  the  foUoTriiig  struigo  statemenl  in  their  "Zoologio  Mfdicale."  Tom.  ii.,  p. 
20],  Paris,  IftJiS) : — '*  Le  Dlstome  trouvO,  en  Kurope.  <Uiiib  le  foic  d'ure  Girafe,  o£ 
qui  a  Hi--  d^'-cril  eummo  tine  aatro  osp^cc,  u'ust  misfii  qu'an  Ih'atoma  hepattcum." 
Ab  a  "Bet  of]'"  against  this,  it  is  only  due  to  in^Belf  to  add  Ltnicknrt's  comment 
{"Die  Menschlichen  Fnnuitcn.  Erstor  Band."  Lief.  8,  a.  530),  which  stands  tm 
followg  :— "  Dfts  von  Spencer  Cobhold  bob  den  Oallengangen  do  GiralTc  beechricbonc  Di*t. 
gigantram,  claA  irh  dnrch  die  I'Veundlirhkeit  seinf-M  Entdeckem  in  «wel  Kxt-mplaron 
nntorsiiHiim  konnte,  ist  in  dcr  Tliat  eiue  eijp:'uc  Sjiccies  mid  keincawcgx,  wie  yun  Beufden 
uigiobt,  mit  dcm  gemttncn  liiit.  hepaticttm  idontinclu" 
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similar  organs,  one  on  eitter  side  of  the  pharynx,  in  Amphistoma 
suhclaoatum.  By  the  latter  authority  they  are  regarded  as  salivary 
glands,  but  Pagenstecher  looks  upon  them  as  supplementary  sucking 
organs. 


t^ 
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CHAPTER  IT. 


PASCIOLA    HEPATIOA. 


PcTelopmeiib  of  Faacicfa  hepatiea — Bggii  and  ciliated  omkryoi* — liijtirimiR  effecin  of  the 
lifor-Hukv  upon  uiaii  and  aiiiiiuUs — Symptoms  produixnl  by  tl)«  Kut— PnttiulogictJ 

apponrances — Treat  nient — Summary. 

WiTHODT  attempting  to  enter  into  sucli  minute  details  as  would 
extend  this  work  beyond  tlie  proper  limits,  I  shall  here  briefly 
indicate  the  extent  of  our  knowledge  regarding  the  developmental 
process  so  far  as  it  concerns  the  earlier  stages  of  the  species  under 
consideration  ;  omitting  all  hypothetical  views  concerning  the  later 
stages,  because  it  is  highly  probable  that  we  shall  soon  be  in  pos- 
session of  most  of  the  principal  facts  relating  to  the  phenomena  of 
the  intermediate  and  later  stages  of  development,  as  they  occur  in 
this  trematode. 

Verelopm^ni. — Stated  briefly,  the  formation  of  the  ova  takes 
place  in  this  manner.  Yelk  globules  pass  do\vn  the  various  vitel- 
ligene  ducts  into  the  main  lateral  and  transverse  efferent  canals, 
until  they  arrive  at  the  point  of  union  between  these  passages. 
Near  this  situation,  in  an  enlargement  of  the  duct  specially  set 
apart  for  the  purpose,  and  where  it  is  joined  by  a  short  germigene 
duct,  the  globules  congregate  and  surround  the  individual  germinal 
vesicles  coming  fi'om  the  ovary.  At  tliis  spot,  therefore,  we  have 
the  earliest  stage  of  egg-formation  prior  to  the  act  of  impregnation, 
which  latter  function  is  accomplisherl  by  the  union  of  the  fine  thread- 
like spermatozoa  almost  at  the  same  locality,  but  a  little  lower  down. 
The  free  seminal  elements  themselves  form  extremely  delicate 
threads,  of  an  irregularly  spii-al  form,  and  measuring  the  i^  of  an 
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inch  in  fchelr  long  diameter.  Below  the  point  in  question  the 
extreme  upper  end  of  the  oviduct  ig  developed  into  a  special  pouch- 
like organ,  known  as  the  posterior  seminal  vesicle  of  Von  Siebold, 
In  this  receptacvlttm  seviinh  the  threads  lie  coiled  together  en  ma^set 
and  appear  to  perform  the  very  act  of  im])rcgnat:on  as  the  egg- 
germa  pass  do^vnwards  into  the  commencement  of  the  oviduct. 
Having  once  arrived  at  this  situation,  the  first  envelope  of  the 
e^  is  developed  from  a  secretion  ftimished  by  a  special  shell-gland, 
and  during  the  passage  of  the  ovum  along  the  oviduct,  into  which 
it  has  now  entei'ed,  a  second  finer  shell  is  formed  upon  the  first. 
According  to  Lcuckart,  the  horny  chitinous  secretion  subsequently 
deposited  on  the  outer  shell-membrane  is  derived  from  another 
special  set  of  cbi tine- secreting  glaud-cells,  lining  the  oviducal 
canal.  The  same  authority  adds,  "  Both  the  membi-anes  refi'act 
light  highly,  but  they  present  a  different  hue.  The  inner  one  being 
green  and  the  outer  one  of  a  reddish  tint,  the  usual  yellow  colour 


Via.  36. — Egg  oX  iawi^a  h«p<Uimt  In  u  eorlj  fttag«  orjollc<aogin«nCalioQ  (X  SBOdtan.).— OnguiKl. 


of  the  eg^  undoubtedly  owes  its  origin  to  the  mi.xture  of  these  two 
colours."  This  also  accounts  for  the  marked  differences  in  the 
degree  of  colourmg  observed  according  to  their  situation  in  the  con- 
tinuous oviducal  and  uterine  ciuial.  Palo  and  almost  colourless  at 
first,  it  is  only  when  they  have  reached  the  central  uterine  passage 
that  they  have  finally  acquired  their  full,  bright,  brownish-yellow 
colouring, 

At  the  time  of  their  highest  uterine  developmeut  or  period  of 
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doparturo  from  tho  mritemal  organs,  the  eggs  display  an  average 
longitudinal  diameter  of  i^",  whilst  their  greatest  transversal  mea- 
siiroment  is  about  go' .  Thej-  are,  therefore,  of  no  inconsiderable 
size,  although,  as  is  estimated  by  Leuckart,  the  uterus  of  a  ftill- 
grown  fluke  may  contain  as  many  as  45,000  separate  ova,  at  any 
one  given  time.  ^Vhen  ready  for  expulsion  the  contents  of  tho  ova 
display  an  irregular  granular  matrix,  in  which  a  number  of  variously- 
sized  oil-like  globules  are  conspicuous,  the  whole  contents  being 
surrounded  by  a  thin  yelk-mombrane.  According  to  my  own  obser- 
vations made  on  ova  placed  in  water  (January  G,  1863),  the  contents 
soon  afterwards  acquire  a  more  definite  shape,  but  did  not  arrive  at 
an  imperfect  stage  of  embryonic  development  until  the  expiration  of 
about  six  weeks  (March  16).  Leuckart,  however,  has  watched 
these  changes  more  fully,  and  has  traced  them  much  further  than 
myself.  He  states,  as  a  general  proposition,  first,  that  "  the  eggs  of 
the  liver-fluke  continue  their  development  outside  the  maternal  body 
in  water,  each  finally  secreting  an  embryo,  which,  after  the  manner 
of  other  distomes,  swims  about  freely  by  the  assistance  of  a  tmi- 
formly-developed,  ciliated  covering.'**  Distinct  peripheral  cells 
having  been  formed  out  of  tho  contained  granular  mass,  the  embryo 
first  makes  its  appearance  in  tho  form  of  a  more  or  less  oval,  cen- 
trally-placed, well-defined  body.  As  growth  proceeds,  the  peri- 
pheral cells  break  down,  their  place  being  occupied  by  the  charac- 
teristic oil-like  yelk  globiiles,  whicli  assume  every  degree  of  size, 
and  by  a  gradual  coalescence  ultimately  form  a  transparent  mass 
almost  as  largo  as  the  embryo  itself.  After  a  while,  the  embryonic 
body  elongates  and  displays  traces  of  segmentation,  in  which  stage 
it  thus  exhibits  an  anterior  section  capped  by  a  small  papillary 
eminence,  a  cephalic  or  second  segment  supporting  a  clearly- 
defined  pigment  spot,  or  eye,  in  the  form  of  a  cross,  and  a  third  or 
body  segment  constituting  one  half  of  the  entire  embryo.  Until 
water  had  been  permiltod  to  gain  access  to  the  interior  of  the  shell, 
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liouckart  could  not  clearly  recognize  the  existence  of  a  ciliated 
covering,  but  on  breaking  the  ahcU-walls  the  ingress  of  water  soon 
revealed  the  presence  of  a  long  wavy  line  siurounding  the  entire 
body.  In  an  earher  stage  I  have  myself  observed  distinct  appear- 
ances of  segmentation  of  the  embryo  as  well  as  other  co-ordinating 
phenomena  precisely  similar  to  those  which  Leuckart  so  minutely 
describes.  I  was  much  puzzled,  however,  with  certain  appearances 
which  these  eggs  displayed  on  being  broken  up  ;  for  along  with  the 
ombryo  there  escaped  a  number  of  amoeboid  bodies,  which  moved 
abont  actively.     On  showing  my  figures  of  them  to  Louckart,  ho 
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decided  that  they  wore  parasitic  confervoid  zoospores,  being,  in  all 
respects,  similar  to  those  he  had  himself  seen  and  described  as  re- 
ferable to  the  genus  Ghjtridium. 

The  structure  of  the  embryo  at  the  time  of  its  escape  from  the 
egg-coverings  ia  exceedingly  simple.  It  has  the  form  of  a  long 
cone  inverted,  the  anterior  extremity  being  Batly  convex  or  almost 
truncate,  with  a  central  proboscis- like  papilla,  devoid,  apparently, 
of  cilia.  The  tail  is  bhmtly  pointed.  The  general  ciliated  cover- 
ing rests  on  a  well-defined,  finely  granular  epidermis,  the  latter 
being  succeeded  by  a  thick  peripheral  layer  of  large  nucleated  cells, 
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measuring  individually  ^".  The  epidermis  liaa  a  thicToiesa  of  ^"^ 
In  the  central  parenchymatous  mass  no  int'ernal  organs  are  distin- 
guishable, but  Leuckart  observed  faint  indications  of  a  canal 
toward  tlie  hinder  part,  the  caudal  extremity  sometimes  displaying, 
he  thought,  evidences  of  a  cleft,  as  if  there  were  an  opening. 
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Fio.  SS. — Citwtod  Ttwi  ■*imniiDg  embryo  of  Fatdola  hepatifa. —  Lonckftrt. 

As  long  as  the  ciliated  covering  remains  intact,  the  embryo, 
like  other  animalcules,  displays  gi-eat  activity,  whirlin|T  round  and 
round  on  its  own  axis,  and  also  describinf?  gyrations  and  circles  in 
the  water  of  different  degi'ees  of  range,  the  latter  movements  being 
accomplished  by  bending  the  body  upon  itself  to  a  greater  or  lesser 
curvature.  We  have  seen  Stentor  and  other  infusoria  exhibiting 
the  same  behaviour,  and,  as  Leuckart  observes,  with  his  newly- 
discovered  embryo,  when  these  creatures  knock  against  any  obstruc- 
tion, they  pause  after  the  blow,  as  if  to  consider  the  nature  of  the 
substance  they  have  touched.  In  the  case  of  the  fluke  embryo  the 
ciliated  covering  eventually  falls  off,  when  the  embryo  re-assumes  a 
more  or  less  oval  figure,  at  the  same  time  changing  its  swimming 
mode  of  progression  for  the  less  dignified  method  of  creeping.  In 
the  free  ciHated  condition  the  embryo  of  tlie  common  Hver-fiuke 
measures,  according  to  Leuckart,  ,4;,"  in  length,  the  anterior  broad 
end  being  ^".     The  ciha  have  a  longitudinal  measurement  of  i^". 

Up  to  the  time  at  which  1  write,  the  subsequent  changes  which 
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the  embryo  of  Fiuciola  hepatka  undergoes  are  not  clearly  deSned. 
Moidinie  and  others  have  referred  to  corfeain  of  tho  Cercariic,  and 
the  hiffher  fonns  of  trematodo  larvas  as  the  young  of  our  fluke,  but 
it  cannot  yet  be  positively  asserted  that  we  know  the  higher  larval 
conditions  of  this  parasite.  Undoubtedly,  we  may,  by  inferpnce, 
form  atoleratjly  accuiato  notion  of  the  idterior  chanj^es  wliich  our 
embryo  undergoes  before  it  arnves  at  the  fruo  distome-type  of 
structure ;  but  in  doing  this  we  can  only  form  our  general  conclu- 
sions from  data  furnished  by  the  history  of  the  development  of 
other  well-known  species.  The  course  of  development  usually  pur- 
sued has  ahx'ady  boon  illustrated  in  the  case  of  DUtoma  militare  in 
the  early  part  of  tliis  work  (pp.  23—32),  where  I  have  also  recorded 
Pagenstecher's  conclusions  in  regard  to  the  development  of  trenia- 
fcode  larvae  in  general.  At  tliis  point,  therefore,  I  shall  quit  tho 
subject  of  fluke  development,  only  referring  to  it  again  when  offer- 
ing a  final  brief  resnmS  of  the  principal  facts  bearing  upon  the 
origin,  development,  and  destiny  of  the  species  under  consi- 
deration. 

Injuruiuss  Effects  upon  Man, — ^Though  of  comparatively  rare 
occurrence  in  the  human  body,  the  common  liver-fluke  is,  in  an 
indirect  manner,  extremely  injurious  to  man.  By  its  prevalence  in 
the  lower  animals  it  cuts  off  a  largo  supply  of  healthy  fowl,  at  the 
same  time  producing  a  tjuantity  of  meat  unfit  for  the  market,  but 
which,  nevertJieless,  is  largely  eaten  by  our  poorer  inhabitants. 
Even  the  odour  arising  from  the  diseased  comlition  of  the  animal's 
flesh  is  not  without  its  baneful  effects,  and  in  one  instance,  at  least, 
it  appears  to  have  been  the  immediate  cause  of  death.  In  tho 
month  of  August,  1854,  saj's  Mr.  Simonds,  in  his  admirable  trea- 
tise on  tho  Uot,  "  a  person  of  intemi)erato  habits,  following  the 
occupation  of  a  country  butcher,  was  employed  in  skinning  and 
dressing  a  number  of  rotten  sheep  on  the  premises  of  a  farmer  in 
the  county  of  Norfolk.  The  sheep  wore  necessarily  opened  when 
ifrtriH,  and  while  he  was  so  engaged,  he  complained  greatly  of  the 
sickening  smell.    The  same  evening  he  W!is  attacked  with  choleraic 


170 


RNT07/>.\. 


disease,  and  t^vo  days  afterwards  was  a  corpse.'**  This  case  is 
highly  instructive,  and  when  taken  in  connection  with  the  well- 
known  fact  that  animals  affected  with  the  disease  pirtrify  very 
rapidly,  it  clearly  points  to  the  necessity  of  removingf  slaugliter- 
hoHses  far  away  from  densely  popidatcd  localities. 

But,  as  remarked   in  the  outset  of  this  article,  the   Ftiscioht 
he^iaUca  has  also  been  several  times  known  to  gain  access  to  the 
human   body.      Altogether — excepting    the   instances   mentioned 
by  Chabert,  which  I  regard  as  spurious — some  fifteen  instances 
have  been  recorded,  but  in  Leuckart's  opinion  five  only  are  certain, 
four  others  being  considered  pi*obable.     A  careful  record  of  these 
instances  is  given  by  Davaine  in  his  elaborate  work,  along  with 
other  cases  which   must  for  ever  remain  donbtfiil.t      Tlie  satis- 
factory iust^ucea  are  those  recorded  by  Duval,  Frank,  Partridge, 
Gieskor,  and  Diouis ;  the  scarcely  less  probable  ones  being  those 
noticetl  by  Pallas,  Fontassin,  Harris,  and   Fox.J     In  my  opinion, 
the  two  last-named  cases  arc   entirely  satisfactory,  and  it  is,  at 
least,   quit©  certain  that  the  flukes   ti-ansmitted  by  these  gentle- 
men to  Professors  Busk  and  Owen  could  bo  referred  to  no  other 
species   of  distome.     The  cases  recorded  by  Brera  and  Treutler 
are  doubtfiil,   wliilst  that  of  Mehlis   is  regarded    as   altogether 
fictitious.      A  more  probable  instance  is  the  one  described  by 
Biermer  and  Lambl,  in  the  "Prager  Vicrtcljahrschrift,"  for  1849. 
The  cases  of  Borel,  Bidloo,  and  Malpighi  also  rest  on   insufficient 
data.      On    the   whole,    however,   it   is   quite   evident   that    this 
parasite  is  liable  to  invade  man,  and  there  cannot  be  a  shadow 
of  doubt   that  instances  have   occmTcd  where   its   presence   has 
been   overlooked,  ami   therefore  unrecorded.       The  rarity  of  its 
occurrence,  however,  is  sufficiently  explained  by  the  c i re nni stance, 
that  man  in  a  civilized  condition  can  seldom  have  occasion,  either 

-    *  Soe  Siroond«,  in  tho  Bibliography. 
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accidentally  or  otherwise,  to  swallow  the  intermediate  mo!lua- 
can  hosts  in  which  the  higher  larvas  of  this  parasite  probably 
dwell.  The  circumstance  that  the  fluke  has  several  times  been 
found  in  abscesses  beneath  the  skin,  seems  to  mo  to  indicate  that 
the  animal  in  its  highest  larval  state  possesses  a  special  boring 
apparatus,  such,  for  example,  as  wo  find  in  the  case  of  Oerairia 
arnata. 

Injurious  Effects  on  Animals, — It  is  well  known  that  the  liver- 
fluke  is  extremely  destructive,  canying  ofi"  in  England  alone  some 
tens  and  even  hundreds  of  thousands  of  shoop  annually,  besides 
afliicting  in  a  less  degree  oiu*  larger  cattle.  A  writer  in  the  Edin- 
burgh "VeteiTnary  Review,'*  for  1861,  says  this  "scourge  of  the 
ovine  race  has  occasionally  reduced  the  number  of  sheep  so  much 
as  to  mat^nally  enhance  the  price  of  healthy  animals.  For  instance, 
in  the  season  of  1830-31,  the  estimated  deaths  of  sheep  from  rot 
was  between  1,000,000  and  2.000,000.  By  supplying  turnip, 
oleaginous  cakes,  and  grain,  sheep  partially  aflected  can  bo  fattened ; 
and  those  not  aflected  can  be  kept  sound  by  a  limited  daily  allow- 
ance of  one  or  other  of  these  foods.*'  Supposing  the  nundjer  to 
have  been  1,500,000,  this  would  represent  a  simi  of  something 
Uke  ii4,000,000  sterling ;  consequently,  as  I  have  before  remarked, 
the  disease  cannot  fail  to  prove  highly  prejudicial  to  our  social 
interests.  Every  year  a  large  number  of  sheep  perish,  but  the 
endemic  is  much  more  strongly  pronounced  in  some  years  than  in 
others.  The  disease  thus  produced  is  variously  named  in  diflcrent 
countries,  and  also  in  different  parts  of  the  same  country. 
Thus  in  England  it  is  now  most  commonly  called,  simply,  the 
rot;  but  in  Devonshire,  Dorsetshire,  and  Cornwall,  it  is  called 
the  coaOie;  whilst  in  Somersetshire  and  the  western  part  of 
England  generally,  it  is  known  as  the  hane  (Simonds).  The 
terms  water-rot  and  Jfuke-rot  are  of  course  synonymous.  In 
France  the  diseajse  is  vulgarly  tenned  pomTtture,  but  the  name 
generally  employed,  in  books,  is  cacftexle  aqnen^e.  In  Germany  the 
disorder  is  called  EijehseHclie^   which,   Uterally  i*ende!-etl,   means  the 
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liver-lwcli  plague ;  in  systematic  works,  however,  it  is  cmplmtically 
denominateti  die  Leht^h-ankkcit,  or  Faule. 

As  instances  of  its  disastrous  effects  upon  tlie  revenues  of 
nprriculturists,  we  may  cite  tbe  statements  of  Davaine,  as  sue- 
cinctlj'  quoted  by  Leuckart,  and  also  individual  caseri  i-ecorded  by 
Simonds.  *'  In  the  neighbourhood  of  Aries  alone,  during  the 
year  1812,  no  less  than  300,000  sheep  perished,  and  at  Niracs  and 
Montpellier  90,000.  In  the  inner  departments,  during  the  epidemic 
of  the  years  1853-54,  many  cattle-breeders  lost  a  fourth,  a  third,  and 
even  threo-foiu*tlis  of  their  flocks."  On  the  same  score,  our  English 
authority  furnishes  a  variety  of  painful  cases.  Thus,  on  the  estate 
of  Mr.  Cramp,  of  the  Isle  of  Thanet,  the  rot  epidemic  of  1824 
"  swept  away  £3000  worth  of  his  sheep  in  less  than  three  months, 
compelling  him  to  give  up  his  fai'm."  Scores  of  cases  are  on 
record  where  our  English  fanners  havo  individually  lost  three,  four, 
five,  six,  seven,  and  even  eight  liumh'ed  sheep  in  a  single  season  ; 
and  many  agricultui*ists  have  thus  become  completely  ruined. 

llomarkable  periodic  outbreaks  of  this  disease  are  recordeil  by 
Simonds  as  occurring  in  England  in  the  successive  years  of  1809, 
■16,  *24,  *30,  '53,  and  '60;  whilst,  for  France,  Davaine  mentions 
1809,  '12,  M6,  '17,  '20,  *29,  '30,  '53,  and  '54  as  the  most  remark- 
able years.  It  would  be  interesting  to  know  how  far  these  out- 
breaks tally  with  the  similar  outbreaks  which  Imve  occurred  in 
Holland,  Germany,  and  other  European  diatncts ;  for,  even  here, 
we  perceive  that  the  disease  was  jirovalent  during  four  separate 
y£ar8  in  Franco  and  England  at  one  and  the  same  time.  This, 
indeed,  is  no  more  than  we  would  natui-ally  expect,  considering 
that  the  extent  of  the  development  of  the  larval  forms  must,  in  a 
great  measure,  be  dependent  upon  atmospheric  conditions.  A 
warm  and  moist  season  would  alike  prove  beneficial  to  the  develop- 
ment of  the  Uu'va;  and  thcii*  iuteruiecliate  molhiseau  hosts.  Their 
numbers  would  also  multiply  enonnously  ;  for,  as  Pagenstecher  has 
shown,  the  degree  of  non-sexual  proiUiction  of  trematotle  larva* 
within   tlieir   sporocysts   is    materially   aflected    by    atmospheric 
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changes.  On  the  other  hand,  a  fine,  dry,  open  season,  will  tend  to 
check  the  growth  and  wanderings  of  the  larvaj,  and  thus  render 
the  flocks  comparatively  secxn'e. 

Considenitions  like  these  suflRciently  explain  many  of  the  crude 
theories  which  were  early  propagated  concerning  the  causes  of  this 
disease,  and  in  particular,  the  very  generally  prevalent  notion  that 
water,  and  water  alone,  was  the  true  source  of  the  disease.  Intel- 
ligent cattle- brecderB  and  agriculturists  have  all  along  observed 
that  the  rot  was  ])articnlarly  virulent  after  long-continued  wet 
weather,  and  more  especially  so,  when  there  had  been  a  succession 
of  wet  seasons.  Co-ordinating  with  these  facts,  they  likewise 
noticed  that  the  flocks  gi'iizing  in  low  pastures  and  marshy  districts 
were  much  more  liable  to  invasion  than  those  sheep  wliich  pastured 
on  higher  and  drier  giuuiids,  but  a  note-worthy  exception  occurred 
in  the  case  of  those  flocks  feeding  in  the  salt-water  marshes  of  our 
eastern  shores.  The  lattor  cii-cum stance  lias  suggested  the  common 
practice  of  mixing  salt  with  the  food  of  sheep  and  cattle,  both  as 
a  preventive  and  cm'ative  agent ;  and  there  can  be  little  doubt 
that  this  remedy  has  been  attended  with  more  or  less  satisfactory 
results.  The  intelligible  explanation  of  tho  good  effected  by  this 
mode  of  treatment  we  shall  find  to  bo  intimately  associated  ^vith  a 
correct  understanding  of  tho  genetic  relations  of  the  entozoon 
in  question,  for  it  is  tolerably  certain  that  tlie' larvae  of  FajtciuUi 
Iwpalica  exist  only  in  the  bodies  of  fresh  water  snails  and  small 
atjuatic  animalcules. 

At  tho  present  time  we  are  almost  in  a  position  to  affirm  that, 
ere  long,  all  the  main  facts  relating  to  the  origin  and  production  of 
the  rot-discaso  will  be  satisfactorily  brought  to  light.  In  the 
meantime,  however,  we  beg  to  inform  estate  owners,  agriculturists, 
sheep-farmers,  stock- masters,  and  all  other  parties  interested  in  the 
welfare  of  flocks  and  in  the  production  of  cheap  and  wholesome 
food,  that  a  true  solution  of  this  important  economic  »]uestion,  in 
so  far  as  it  i-clatos  to  the  production  of  healthy  meat,  can  only  be 
obtained  by  the  further  prosecution  of  om*  experimental  researches. 
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In  this  attitude  only  can  we  ultimately  hope  to  achieve  a  certain 
knowledge  of  the  means  of  preventing,  if  not  of  entirely  eradicating, 
this  fearful  disease ;  and  the  writer  confesses  that  it  seems  to  hiin 
strange  that  the  cost  of  these  necessary  experiments  should 
hitherto,  in  this  coimtry  at  least,  have  exclusively  rested  with 
those  who  have  given  much  time,  aided  by  such  talents  as  they 
may  possess,  to  practically  scientific  inquiries.  On  independent 
grounds  he  has  himself,  year  by  year,  sought  to  throw  light  upon 
the  origin  and  development  of  the  vai'ious  internal  parasites  which 
cither  oimoy  or  destroy  our  valuablo  animals ;  and  as,  in  some 
instances,  these  experiments  have  proved  eminently  instructive,  he 
cannot  avoid  expressing  his  thanks  to  the  Association  which  has 
aided  him  in  these  inquiries.* 

Those  who  desire  to  know  what  has  been  doing  in  other  lands 
towards  the  elucidation  of  this  important  subject  should,  in  par- 
ticular, consult  Davaine  and  Leuckart's  works,  ah'oady  quoted,  as 
well  as  the  Treatise,  "  Do  la  Keproduction  choz  los  Trcnmtodes 
endo-parasites,**  par  J.  J.  Moulinie.  "  Extrait  du  Tome  III.  des 
M^nioires  de  I'lnstitut  G6nevois  ;*'  and  also  the  excellent  helrain- 
thological  memoir  by  Dr.  H.  A.  Pagenstechor,  of  Heidelberg, 
entitled  *'  Trematodenlarveu  und  Trematoden,"  at  the  close  of 
which  the  author  appends  a  note  referring  to  the  work  of 
Moulini(5,  finally  adding,  "  We  are  encouraged  again  to  take  up 
our  hitherto  fruitless  searchings  among  land-snails,  and  we  hope, 
with  il.  Moulinic,  tlrnt  the  next  steps  in  this  direction  will  clear 
up  the  history  of  the  development  of  JJUioma  fu^alicum"  In  this 
desire  I  heartily  concur. 

Symptoms  jn'oduced  by  the  i^oi.— When  the  disease  has  far 
advanced,  it  is  easy  to  know  a  rotten  sheep,  not  only  by  its  very 
look,  but  still  more  convincingly,  as  I  have  myself  fre(|uently 
tested,  by  slightly  pressing  the  hand  over  tho  region  of  the  loins. 
In  this  region  the  diseased  animal  is  particulai-ly  weak,  and  the 
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pressure  imraodiat<)ly  causes  him  to  wince,  at  the  Bamo  time  there 
is  communicated  to  the  hand  a  yielding  sensation  totally  unlike 
the  firm  resistance  which  one  meets  vfith  when  running  the  hand 
down  the  spine  of  a  sound  sheep.  In  bad  cases  there  is  a  visible 
hollo\mes8  of  tlio  bacV,  associated  with  a  corresponding  pendulous 
conditiou  of  the  abdomen,  and  a  general  emaciation  of  the  body. 
The  spine  sticks  out  prominently,  the  gait  of  the  aniiaal  is  feeble, 
its  whole  appearance  being  dull,  dejected,  and  melancholy  in  the 
extreme.  "  The  general  surface  of  the  skin,"  says  Professor 
Simonds,  "  loses  its  ruddy  hue,  and  becomes  deficient  of  the 
unctuous  secretion  which  in  health  belongs  to  it.  This  renders 
the  wool  harsh  and  dry,  and  leads  also  to  its  easy  separation 
from  the  follicles.  A  dry,  scaly  state  of  the  skin  on  the  inner  parts 
of  the  thighs,  particularly  where  it  is  uncovered  mth  either  wool 
or  hair,  is  liko^viso  early  co  be  recognized."  In  less  advanced 
cases,  the  same  authonty  observes,  "  an  examination  of  the  eyo 
will  materially  assist  in  determining  the  question  of  disease.  If 
the  lids  are  everted,  the  memhrtina  niftitanA  being  pressed  forward, 
it  will  be  found  that  in  the  early  stages  of  the  malady — and 
especially  if  the  animal  has  been  excited  by  being  driven  a  short 
distance—the  vessels  of  the  conjunctiva  are  turgid  with  pale  or 
yellowish-ctdourod  blood,  and  that  the  whole  part  has  a  peculiar 
moist  or  watery  appearance.  Later  on,  the  same  vessels  are 
blanched  and  scarcely  to  be  recognized,  excepting,  perhaps,  one  or 
two,  which  j)resent  a  similar  watery  condition,  or  are  turgid  with 
dark-coloured  blood."  Some  other  symptoms  might  bo  mentioned, 
but  the  above  are  sufiBciently  numerous  and  thoroughly  charac- 
teristic. 

Fathologiml  Ajypearances. — On  cutting  up  a  thorouglily  rotten 
sheep  the  appearances  which  present  themselves  to  the  scientific 
pathologist  are  perha])s  fiiUy  as  striking  as  they  are  to  the  butcher 
himself.  One  instantly  notices  the  wasted,  flabby,  ivatery  condi- 
tion of  all  the  tissues,  and  a  total  absence  of  that  fi-esh,  firm,  car- 
ncous  look  wliich  so  distinctively  characterizes  the  flesh  in  a  state 
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of  health.  Not  only  ia  the  rigidity  and  firm  consistency  of  the 
muscles  altogether  wanting,  but  these  strucliircs  have  lost  that 
deep  reddish  colour  which  normally  exists.  WTien  the  abdominal 
cavity  is  opened  a  more  or  less  abundant,  clear,  limpid,  or  yellowish 
fluid  will  make  its  escape,  and  the  entire  visceral  contents  will,  at 
the  same  time,  display  »  remarkably  blanched  aspect.  These 
pathological  ohangos  are  also  shared  by  the  important  organ  espe- 
cially affected,  namely,  the  hvor.  Tliis  gland  has  lost  its  general 
plnmpuess,  smoothness,  and  rich,  reddish-bromi  colour,  and  has 
become  in'egularly  knotted  and  uneven  both  at  the  surface  and  the 
margins ;  its  colouring  being  either  a  dirty  chocolate  brown,  more 
or  less  strongly  pronounced  at  diflerent  parts,  or  it  has  a  peculiar 
yellowish  tint,  which  in  places  is  very  pale  and  conspicuous.  To 
the  feel  it  is  hard  and  brawny,  and  when  incised  by  the  scalpel, 
yields  a  tough  and,  in  places,  a  very  gritty  sensation.  On  opening 
the  gall-ducts  a  dark,  thick,  gnimous,  biliary  secretion  oozes  slowly 
out,  together  with  several  distoraes,  wliich,  if  not  dead,  slowly  cxirve 
upon  themselves,  and  roll  up  like  a  slip  of  heated  parchment.  On 
ftirther  slitting  open  the  biliary  passages,  they  are  found  distended 
irregularly  at  various  points,  and  in  certain  situations  many  flukes 
are  massed  togetlier,  having  causo<i  the  ducts  to  form  largo  sacs,  ia 
which  tlie  parasites  are  snugly  ensconced.  The  walls  of  the  ducts 
are  also  much  thickened  in  places,  and  hardened  by  a  deposit  of 
coarse  calcareous  grains  on  their  inner  surface.  Mr.  Simonds  says, 
that "  the  coats  of  the  iluetus  hepatiai^,  as  also  of  the  ductus  commu- 
nis i^holedieusy  are  not  unfrcquently  so  thick  as  to  be  upwards  often 
times  their  normal  substance,  and,  likewise,  as  hard  as  to  appi-oach 
the  nature  of  cartilage,"  Respecting  their  numbers,  the  greatest 
variation  exists.  The  presence  of  a  few  flukes  in  the  liver  is  totally 
insufficient  to  cause  death ;  consequently,  when  a  sheep  dies  from 
rot,  or  is  killed  at  a  time  when  the  disease  has  seriously  impover- 
ished the  animal,  then  we  are  sure  to  find  the  organ  occupied  by 
many  dozen,  many  score,  or  even  several  himdred  flukes.  Thus 
from  a  single  hver  Bidloo  obtained  800,  Leuwenhoeck  about  OOO, 
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and  Dupuy  upwards  of  1000  specimens.  Even  the  occuirence  of 
large  numbers  only  destroys  the  animal  by  slow  degrees,  and,  pos- 
sibly, without  producing  much  physical  suffering,  excepting,  per- 
haps, in  the  later  stages.  Associated  with  the  above-doscribod 
appearances,  one  also  not  unfrequently  finds  a  few  flukes  in  the 
intestinal  canal,  whilst  a  still  more  interesting  pathological  feature 
is  seen  in  the  fact  that  the  bile  contained  in  tlie  liver  ducts  is 
loadet!  with  flukes'  eggs.  In  some  cases  there  cannot  be  less  than 
tens  or  even  hundreds  of  thousands.  Not  a  few  nmy  also  be  found 
in  the  intestinal  canal,  and  in  the  excreta  about  to  be  voided. 
Occasionally  dead  specimens  become  siuroundcd  by  inspissated 
bile,  and  gritty  particles  deposited  in  the  liver  ducts ;  thus 
foiTuing  the  nuclei  of  gall  stones.  Mr.  Simonds  mentions  a 
reraarkablo  instance,  "  where  the  concretion  was  as  large  as  an 
ordinary  hen's  egg,  and  when  broken  up  was  foimd  to  contain  about 
a  dozen  dead  flukes.  It  was  lying  in  a  pouch-like  cavity  of  one  of 
the  bihary  ducts.'**  Lastly,  it  need  scarcely  be  added  that  it  is  by 
no  means  unfrequeut  to  find  one  or  even  several  other  kinds  of 
entozoa  co-existing  with  the  Fasciola  in  the  same  sheep,  the  most 
common  form  being  that  of  the  larval  Erhinocorrtin. 

Treatment. — No  one  doubts  that  "  prevention  is  better  than 
cure,"  aud  as  in  the  present  state  of  our  knowledge  we  are  in  a 
position  to  offer  many  suggestions,  which,  if  properly  carried  out, 
cannot  tail  to  be  of  service  in  checking  the  fluke  malady,  it  is,  in 
the  first  instance,  desirable  to  make  a  few  remarks  on  this  head. 
Moisture  being  essential  to  the  growth  and  development  of  the 
fluke-larvte,  it  is  clear  that  sheep  cannot  be  infected  so  long  as  they 
remain  on  Ugh  and  dry  groimds,  and  even  in  low  pastures  they 
can  scarcely  take  the  disease  so  long  as  they  are  folded,  and  fed 
on  hay,  timaips,  and  fodder  procured  from   drier   situations.     At 


*  In  tlitft  pivy)  one  natarally  caBb  to  mind  the  statemanta  of  Hr.  Gamer,  wlto  asasris 
tluU  he-  litks  roiiiid  solitAi-)'  csaiiipliM  or  ilead  dtstomata  forming  liio  unolei  of  pearls,  ia 
our  common  river  miiKi>cl;  a  Cuntineiital  observer  bim  uoticed  tde  same  thin^.  Seo 
**  Bcporte  of  the  Cambridge  Meeting  of  the  British  Asaociatian  for  1832.** 
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farmers*  meetings  I  have  endeaToiired  to  enforce  tlie  expediency 
of  these  plans,  but,  as  Mr.  Simonds  himself  has  VC17  truly  observed, 
every  man  depends  rather  upon  his  own  "  preconceived  notions  of 
the  disease  than  on  any  precise  scientific  information  of  its 
nature;"  and  so  it  happens  that  one  resumes  ono*8  seat  ^^^th  the 
feeling  that,  so  fai'  as  ontozoological  science  is  concerned,  men 
appreciate  "  darkness  rather  than  light.'*  This  language  may 
appear  harsh,  but  it  is,  nevertheless,  true.  To  a  certain  extent, 
and  partly  from  other  considerations,  it  must  be  admitted  that 
some  few  enlightened  agriculturists  have  adopted  those  very  plans 
which  science  pronounces  to  be  correct,  and  they  have,  in  the  end, 
been  amply  rewarded  for  their  judicious  discernment. 

As  regards  the  liuinan  body,  it  is  obvious  that  we  can  only  be- 
come infested  by  flukes  in  one  or  other  of  two  ways.  In  their 
highest  larval  condition,  the  parasites  either  penetrate  the  skin 
directly  from  without,  or  they  are  earned  mto  the  stomach  along 
with  our  food,  out  of  which  latter  viscus  they  grope  their  way  into 
the  liver.  It  is  highly  probable  that  both  these  methods  of  inva- 
sion are  adopted.  In  the  first  case,  it  is  clear  that  the  free  larvso 
will  have  been  obtained  from  water  used  to  bathe  the  person,  or 
from  the  naked  skin  being  exposed  to  the  surface  of  moist  gi*ass  or 
herbage  wherein  the  larv*  or  their  molluscan  hosts  abound.  In  the 
second  case,  they  will  have  been  obtained  by  the  intUvidual's  ha^nng 
partaken  of  watercresses,  or  other  field-herbs,  in  a  fresh  or  miwashen 
state.  Even  celery  and  other  market-garden  vegetables  may  har- 
bour the  fluke-larvffi,  especially  in  cases  where  such  gardens  have 
been  watered  by  the  contents  of  weedy  ponds  and  stagnant  ditches. 
As  other  parasites  may  be  conveyed  to  us  in  the  same  way,  it  behoves 
all  parties  concerned  in  the  sale  and  preparation  of  vegetable  food 
to  subject  such  matters,  in  every  case,  to  a  thorough  douche  with 
clean  pump  or  reservoir  water.  Only  after  this  simple  cleansing 
can  the  aforesaid  vegetable  products  be  declared  free  from  trema- 
tode  and  other  helminthic  larvte.  It  is  a  noteworthy  circumstance 
that  most,  if  not  all,  of  the  cases  of  Fasciola  hepatir.a  infesting  the 
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human  liody  have  occurred  in  individuals  of  the  lower  classes,  who 
would  naturally  bo  caroloss  as  to  the  thorough  cleansing  of  water- 
cresses  and  other  vegetables  procured  from  the  garden  or  the 
field. 

In  respect  of  the  metliod  of  treatment  to  be  adopted  where  the 
parasite  has  gained  access  to  our  bodies,  little,  of  course,  need  be 
said.  This  animal's  presence,  indeed,  could  only  be  diag^nosed  by 
the  accidentally  observed  fact  that  flukes  or  their  ova  had  been 
voided  ;  and  oven  then,  the  exhibition  of  a  purgative  would  do  no 
more  than  relieve  the  intestine  of  the  few  specimens  which  might 
happen  to  be  lodged  in  it.  Those  in  the  liver  would  remain  un- 
touched; and  even  mercurial  remedies  would  be  of  little  avail, 
except  in  so  far  as  they  might  increase  the  flow  of  healthy  bile,  and 
tend  to  clear  the  gall  passages.  Those  found  in  cavities  beneath 
the  skin  could  never  be  diagnosed,  and  if  they  could,  would  serve 
no  other  indications  for  surgical  interference  than  are  supplied  by 
ordinary  abscesses  themselves. 

In  like  manner,  when  the  malady  has  become  fairly  developed 
in  the  sheep,  internal  remedies  are  of  little  avail,  at  least,  in  view 
of  producing  a  thorough  cure.  PalUative  treatment  may  un- 
doubtedly do  good,  especially  in  cases  where  the  disease  is  not  very 
strongly  pronomiccd.  The  most  important  thing  is  the  transfer- 
ence of  the  rot-affected  animals  to  dry  ground  and  good  shelter; 
supplying  them,  at  the  same  time,  with  a  liberal  quantity  of  manger 
food,  such  as  beans,  peas,  and  other  leguminous  seeds.  The  fodder, 
of  what^ever  kind,  should  be  frequently  changed,  and  many  other 
hygienic  measures  adopted,  all  tending  to  promote  the  appetite  and 
general  health  of  tlie  animal.  An  admixture  of  salines  is  a 
matter  of  essential  importance,  especially  in  cases  where  the  disease 
is  not  far  advanced.  The  beneficial  effect  of  salt  is  one  of  those  few 
points  on  which  nearly  all  parties  ai-e  agreed,  and  its  preservative 
influence  in  the  case  of  sheep  fed  upon  salt-water  marshland  has 
been  previously  explained.  In  regard,  however,  to  tlie  legion  of 
remedies  which  have  from  time  to   time  been  proposed,  all  I  need 
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here  say  is,  that  moat  of  them  when  fairly  tested  have  been  found 
to  fail  ignominiously.  Every  year  we  hear  of  the  adoption,  often 
with  entliusiaam,  of  now  so-calle4l  specifics,  or  of  ancient  modicinos 
whose  employment  had  long  fallen  into  disuse.  Thus,  for  ex- 
ample, in  the  A]iril  number  of  the  "  Journal  dcs  V^tt^Tinairea  du 
Midi,"  for  1860,  we  find  M.  Raynaud  strongly  recommending  soot^ 
in  doses  of  from  one  to  three  spoonfiils,  to  be  followed  up  by  the 
admiaistration  of  a  grain  of  lupin  for  tonic  purposes.  In  like  man* 
ner,  we  have  received  from  France  wonderful  accounts  of  the  me- 
dicinal virtues  of  a  certain  fcetid  oleaginous  compound,  the  value  of 
which  has  been  lately  put  to  a  fair  test  by  our  distinguished  vete- 
rinarian. Professor  Siuionds.  This  last-named  gentleman  lm\'ing 
with  infinite  care  and  trouble  undertaken  a  series  of  exi>eriment8 
with  the  nauseating  remedy  in  question,  informs  us,  in  the  *'  Scot- 
tish Farmer  and  Horticulturist,"  as  a  result  of  his  inquiries,  that 
he  fears  "  we  must  conclude  that  this  supposed  cure  oT  rot  in  sheep 
has  proved  quite  ineffective  for  good  in  our  experience."  Finally, 
in  regard  to  the  merits  of  Mr.  Yoiiatt*s  method  of  treating  the 
malady,  as  if  it  were  an  ordinary  inflammation  of  the  liver,  requir- 
ing the  adoption  of  bleeding  and  other  sharp,  anti])h]ogi8tic  mea» 
hures,  one  can  only  regard  the  plan  as  altogutlier  a  mistoke. 
However,  those  who  desire  further  knowledge  on  this  point  should 
consult  the  admirable  essay  by  Mr.  Simonds,  to  which  1  have  so 
frequently  had  occiision  to  allude. 

Smnmarij. — Correlating  all  the  known  data  afibrded  by  the  ex- 
perience of  our  beat  veterinary  authorities,  by  observant  naturalists 
generally,  by  my  own  researches,  and  by  the  recent  experimental 
iBvestigations  of  Continental  belminthologista,  1  may  here  state  in  a 
tentative  manner  the  conclusions  to  which  a  due  consideration  of 
all  these  facts  inevitably  lead.  The  detluctions  here  recorded  may 
eventually  require  modification  in  respect  of  their  minor  details ; 
but  in  the  main  they  will  be  found  substantially  correct,  and  there- 
fore 1)0  likely  to  convey  that  kind  of  infornuition  whicli  can  .■swircoly 
fail  to  hiterest  those  more  imme<Hately  concerned  in  the  presei'ra- 
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tion  of  cattle,  as  well  aa  those  also  who  regard  the  subject  from  a 
wider  social  point  of  view.  It  is  evea  now  encourapring  to  think 
that  when  a  little  more  light  shall  have  unveiled  all  the  missing 
links  now  wanting  to  complete  the  chain  of  evidence,  the  promo- 
ters of  science  will  more  hopefully  seek  to  enligliten  those  who,  in 
so  far  as  ualnral  hifiory  knowledge  is  concerned,  ai'e  unwisely  cling- 
ing to  the  idle  "  tales  of  a  gmudfafcher,"  Surely  an  enlightened 
public  will  no  longer  esteem  the  vague  opinions  of  a  bygone  age  to 
be  more  wortliy  of  credit  than  the  clearly  enunciated  facta  of  recent 
scientific  discovery. 

1.  The  Fatsciola  liepatkn,  or  sexually- mature  livor-fliike,  is 
especially  prevalent  in  sheep  during  the  spring  of  the  year,  at 
which  time  it  constantly  escapes  ft\)m  the  alimentary  canal  of  the 
hostf  and  is  thus  transferred  to  open  pasture-grounds. 

2.  It  has  been  shown  by  dissections  that  the  liver  of  a  single 
sheep  may,  at  any  given  time,  harbour  several  huniU'ed  specimens 
of  the  fluke,  and  it  is  certain  that  every  mature  entozoon  will  con- 
tain many  thousands  of  minute  eggs. 

3.  The  escaped  flukes  do  not  exhibit  powers  of  locomotion 
suflicient  to  prove  them  capable  of  undertaking  an  extended  migra- 
tion, but  their  movements  may  subserve  the  purpose  of  concealing 
them  within  the  grass  or  soft  soil  where  tliey  have  fallen.  Their 
habit  of  coiling  upon  themselves  probably  facilitates  the  expulsion 
of  their  eggs. 

4.  The  eggs  can  only  escape  from  the  oviduct  of  the  entozoon 
one  at  a  time,  but  there  is  no  doubt  whatever  that  prodigiously 
largo  numbers  of  loose  ova  are  expelled  the  infested  sheep  in  the 
same  manner  as  the  flukes  themselves. 

5.  By  the  dispersing  agency  of  winds,  rains,  insects,  feet  of 
cattle,  dogs,  rabbits,  and  other  animals,  and  even  by  man  himself, 
the  eggs  are  carried  in  various  directions,  not  a  few  of  them  ulti- 
mately finding  their  way  into  pools,  ponds,  ditches,  canals,  and 


runnmg  streams. 


6.  The  freed  eggs,  at  tiie  time  of  their  maturity,  contain  ciliated 
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embryos,  capable  of  active  progression  when  brotjglit  in  contact 
with  dew  on  the  blades  of  grass,  rain-drops,  pools  of  water,  ponds, 
and  lakes.  Tlie  prolonged  action  of  moisture  without,  aided  by 
vigorous  movements  of  the  perfected  embryo  within,  serves  to 
loosen  thelid-Ukeendof  the  egg-shell,  by  the  opening  of  which  the 
animalculo  is  set  free. 

7.  The  ciliated  embryo,  which  is  furnished  with  a  soUtary 
X-shaped  eye,  after  a  longer  or  shorter  i>eriod  of  activity,  loses 
its  cihated  covenng,  and  becomes  comparatively  inert.  It 
alters  its  form,  and  probably  soon  afterwards  gains  access  to  the 
body  of  a  frosh-water  mollusc,  or,  possibly,  into  the  tissues  of 
a  land- snail. 

8.  Ouce  within  the  viscera  or  substance  of  its  so-called  intenne- 
diateiwstf  the  non-ciliated  larva  probably  becomes  transformed  into 
a  largo  sac,  and  developes  new  larvw  within  its  interior.  These 
sac-like  lar^TB  are  called  "nurses,"  or  '* sporocysts,"  or,  when 
rather  highly  organized,  "  rediae." 

9.  The  contained  nurse  progeny  or  higher  trcmatodo  larvae  are 
probably  furnished  wth  tails,  as  in  other  flukes.  When  fully  de- 
veloped, they  constitute  the  well-known  Cercariae. 

10.  The  Cercarije  have  a  tendency  to  migrate  from  the  bodies  of 
their  molluscan  hosts,  and  they  are  quite  capable  of  an  independent 
existence.  During  these  wanderings  in  the  water,  they  are  occa- 
sionally brought  in  contact  with  the  human  body,  and  in  a  few 
instances  appear  to  have  succeeded  in  penetrating  the  skin. 

11.  It  is  not  certain  whether  the  Cercariae  are  taken  into  the 
bodies  of  quadrupeds  when  the  latter  are  drinking  water  or  eating 
8ohd  food,  but  it  is  probable  that  they  are  passively  transferred  in 
either  way.  Tt  is  not  unlikely  that  they  are  often  swallowed  while 
atill  resident  with  the  bodies  of  their  raolluscan  hosts. 

12.  From  the  digestive  organs  of  sheep  or  cattle  the  Cercariae 
make  their  way  into  the  liver,  in  which  new  situation  they  proba- 
bly part  with  thoir  tails,  and  become  encysted.  This  constitutes 
the  so-C'jdlcd  yxijx/  stage. 
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13.  The  pupa,  thus  encysted  for  many  weeks,  or  even  months, 
attains  a  higher  organization,  at  last  becoming  converted  into  the 
sexually  mature  Fasciola  kepatica.  It  gains  access  to  the  Hver 
ducts,  then  passes  into  the  common  biliary  outlet,  and  from  thence 
is  transferred  into  the  intestinal  canal,  being  finally  expelled  its 
vertebrate  host  in  the  manner  previously  described. 
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DISTOMA    LAyCEOLATtlV. 

FIiilcoH  witli  n  simple  niitiranoliMl  intestine-^ DisUnn^  lanreolatum — Qencral  and  specific 
chamcUrs — Its  noii-idcritHy  witb  Fuaewla  hejxttica — Kiclmer'B  intcreatinjf  case — 
Lcuckurt'H  account  of  tho  wralirj'o — J>i»toma  ophlhahnobium — D.  eraanim  and  D. 
tuUrophytn — mihariia  hamaMtia — QeneraJ  and  npociHc  I'linnictii-rci— StniPliirL* 
and  de%'eloi>ni«nt — Injurious  efTocte  on  man — Ttttra^ma  renaie — Hcxathtfridium 
pinguievta  and  JI.  ceuarum. 

So  far  as  is  at  present  known,  there  are  but  two  species  of  flakes 
which  dispUiy  a  dendroid  or  branched  digestive  apparatus.  These 
have  both  been  described  in  the  foregoing  chapters,  and,  therefore, 
I  now  pass  to  the  consideration  of  those  trematodes  which  liave  a 
simple,  bifurcated  intestine,  or,  in  other  words,  tliose  species  of 
human  "parasites  legitimately  allocated  under  the  generic  title  of 
DUtovia.  They  are,  in  short,  the  distomes  properly  so  called  j  but 
OS,  in  the  non- systematic  part  of  this  work,  it  is  unnecessary  to 
insist  on  such  rigidly- scientific  definitions,  we  shall  here  continue 
to  speak  of  the  trematodes  as  distomes  or  flukes,  indifferently, 
whether  we  refer  to  members  of  the  genus  Disfoma,  or  to  those  of 
the  allied  genera  Fasciolat  Camijndaj  Bilharzia,  and  IJexathyridimn. 
Those  persons  who  are  only  acquainted  with  the  human  entozoa 
may  be  reminded  that  the  family  of  flukes  (TXntomuUr)  embraces 
a  great  mauy  oUier  genera  titan  those  above  indicated,  all  of  wliich 
will  bo  found  named,  and  some  described,  in  the  systematic  part  of 
this  treatise. 

2.    DlSTOJlA    LABCEOLATUM. 

D.  lanceolaiumf  Mehlia  ;  Bucholz ;  Diijardin;  etc. 
I),  hepalmim,  Zeder ;  Rudolphi ;  Bremser ;  etc. 
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THcrocailium  hinceolfttmnt  Dujanlin  ;  Weinland. 
Fascioh  h^patUa,  Block;  .Tnrdens;  Bosc. 
F*  faneeohto,  Rudolplii ;  Moqnin-Tandon. 
Planorw  lativAcnla^  Goeze. 

Otneral  and  Sp^i/ic  CfiaracUra.—A.  Kmall,  tiftt  trematode  helmiiitli,  mcasumiR  mther 
more  than  tlic  ihml  nf  an  inch  in  length,  ilui]  «t>out  one  line  and  n-lmlfin  hretuUh. 
bfing  also  pftpocially  ftiapurUimcd  by  its  lancenlate  form;  tlie  widust  fjart  of  thu  body 
corresponds!  witb  an  imaffniar)'  lino  drawn  opposito  tlip  spot  where  the  blind  intestinal 
tabod  terminate,  und  from  thin  point,  mi  cither  side,  the  width  of  thn  animAl  heoomflA 
gradually  narrowed  towuril^  tlio  cxtreinitieH;  both  ends  aro  pointctl,  but  tho  infL-nor  or 
candal  one  aiore  ubtiisely  than  the  anterior  or  oral  cud:  the  Koneral  surface  is  snuwth 
throughout,  and  unarmed ;  the  reproductive  orilices  are  planxl  in  the  central  line  imme- 
diately in  front  of  tho  reotral  aticlcor,  and  below  tho  point  at  whith  the  iotcatinc  hifitr- 
catea :  the  oral  sackcr  is  nearly  terminal,  and  }'„"  in  breadth,  the  ventral  acetabulum 
bnng  alxmt  the  *iarae  diameter;  tho  tetites  form  two  Itibed  organs  placed  one  in  front  of 
the  oilier  in  tho  wJddlo  line  oF  the  body  and  directly  below  the  ventral  «nclcer ;  the 
uterine  canal  is  rcniarkubly  long,  forming  a  series  of  tolerably  regular  f(i]d«.  which  occupy 
the  central  and  liiiidor  [Mirtsufthe  body,  reaching  almost  to  the  caudal  extremity.  TJie 
vitolligene  glanda  carer  a  hmitod  npaco,  on  either  Ride,  near  the  lateral  bordera  of  the 
nnimaJ.  the/rtrowKn  caudate  communicate**  with  a  contractile  vesicle,  which  pauses  np- 
Vards  in  the  funn  of  a  ountral  trunk  vessel,  early  dividing  into  two  main  hraiicbes;  those 
latter  reach  as  for  forwards  as  tiio  cssophageal  bulb,  opposite  which  organ  they  suddenly 
curve  iijKin  tiiemiiclve.4,  retracing  their  course  for  n  considerable  distance  l]Hrkwartl<i; 
the  digciitivo  canals  are  Klightly  widened  towarda  their  lower  ends,  which  occupy  a  lino 
nearly  oarrespondiug  with  the  commencement  of  the  lower  fourth  of  tho  body ;  the  ova 
*re  ronKpiruouH  withiu  the  uterino  foldn,  and  gradually  paHK  from  a  dark-brownish  colr>Dr 
in  front  \xt  a  pale-yellow  colinirbehind. 


TKis  species,  though,  comparatively  speaking,  little  known,  is 
by  no  means  of  rare  occurrence  in  the  sheep  and  ox.  Dujardin 
constantly  met  with  it  in  the  former  of  these  two  nuniiianis,  and 
he  also,  in  common  with  Goeze  and  Brcmscr,  detected  it  in  the 
pig,  Rudolphi  observed  it  in  the  red  deer  {Cervus  eUpKns)^  and 
Schnffer  in  the  fallow  deer  {Cn-ima  (Unna).  It  has  also  been  noticed 
in  the  rabbit  and  hare  by  Zeder  and  Bremser,  and  even  in  tho  cat 
(by  Rudolplii  aTid  Siebold)  according  to  Dujardin  ;  but,  probably, 
the  most  common  place  of  abode  of  this  flidce,  in  the  adult  con- 
dition, is  the  liver  of  the  ox. 

Mehlis  was  tho  first  to  establish  the  non-identity  of  this  species 
with  the  common  fluke ;  a  view,  which  was  also  shared  by 
Schtiffer  and  Rudolphi,  but  subsequently  abandoned  by  the  latter, 
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Only  three  instances  oF  the  occurrence  of  this  well-marked  form  in 
the  human  subject  are,  at  present,  on  record.  The  first  is  that  of 
Bucholz,  who  found  a  considerable  number  of  these  little  flukes  in 
the  gall-bladder  of  a  prisoner  who  died  from  fever  at  Weimar.  The 
specimens,  which  are  still  preserved  in  the  Museum  of  the  Univer- 
sity of  Jena,  have  \)een  re-exumined  by  Jjeiickart,  who  pronounces 


FiO.  ay.— FuU-fPown  Virioma  lauetotattm,  showing  tlic  reproductive  and  digeatifo  Rppmlai ; 

liigliljr  iTi«gnifi«l.— Blancliwd. 

them  to  be  certainly  referable  to  D,  Uivcfolalnm.  The  second  is 
the  case  of  Chabert,  which  occurred  in  France.  In  this  instance  a 
large  number  of  specimens  were  expelled  tlio  intestines  of  a  girl 
twelve  years  of  age  by  the  administration  of  empyreumatic  oil.  The 
third  example  is  one  of  comparatively  recent  date,  for  the  particu- 
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lars  of  which  we  are  indebted  to  that  indefatigable  hclmiutho- 
logist  Rudulf  Leuckarfr,  to  whom  the  case  was  communicated  by 
Dr.  Kicbner,  of  KapHtz  in  Bohemia.  As  tliiscase  is  highly  intoreat- 
ingand  instructive,  I  give  an  abstract  of  it,  aa  follows  :* — 

"  Dr.  Kiolinor's  patient  was  a  young  girl,  the  daughter  of  the 
parish  shepherd  at  KapHtz,  having  been  accustomed  to  look  after 
the  slieep  ever  since  she  wiis  nine  years  old.  Tlie  pasture  where 
the  animals  fed  was  enclosed  by  woods,  being  traversed  by  two 
wator-dykes,  and  being,  moreover,  also  supplied  by  ten  little  stag- 
nant pools.  These  reservoirs  harboured  numerous  amphibia  and 
molluscs  (such  as  Lipimieus  and  Pahulina),  and  the  child  often 
quenched  her  thirst  from  the  half-pntnd  water.  Probably  she  also 
partook  of  the  watercresses  growing  in  the  ditches.  At  length  her 
abdomen  became  much  distended,  the  limbs  emaciated,  and  her 
strength  declined.  Ilalf  a  year  before  death  she  was  confined 
to  her  bod,  being  all  the  while  shamefully  maltreated  by  her  step- 
mother. Dr.  Kichner  only  saw  her  three  days  before  her  death, 
and  ascertained  that  she  had  complained  of  pain  (for  several  years) 
over  the  region  of  the  livor.  A  sectio  eadaveris  was  ordered  by  the 
Government,  when  (in  addition  to  the  external  evidences  of  the 
cruel  violence  to  which  the  poor  creature  had  been  subjected)  it  was 
found  that  she  had  an  enormously  enlarged  liver,  weighing  eleven 
poimds.  The  gall-bladder,  which  was  very  much  contracted  and 
nearly  empty,  contained  eight  calculi  and  forty-seven  specimens  of 
the  Distojua  Umceolatmn,  all  of  which  wore  sexually  mature.*' 

Considering  the  facts  of  this  singular  case,  one  can  have  no 
difficulty  in  amviug  at  the  conclusion  that  those  parasites  were 
obtained  from  the  girl's  swallowing  tromatode  larvae,  either  in 
their  free  or  in  their  encysted  condition.  Leuckart  says  it  was  not 
possible  to  ascertain  whether  the  parasites  had  any  connection  \vith 
the  gall-stones,  or  whether  the  two  maladies,  so  to  speak,  were  in- 
dependent of  each  other ;  yet  this  question  might  possibly  have 


*  "  Dit;  Muiiscblii'luiu  Parutiiam."     Krst.  BU.,  d.  t$OH,  et  «Fy. 
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been  solved  if  the  calculi  had  been  broken  up,  in  order  to  ascei-tain 
their  structure.  It  is  just  possible  that  dead  distomes  may  have 
formed  their  nuclei,  and  if  so,  the  cii'cum stance  would,  of  course, 
point  to  the  worms  as  the  original  source  of  the  malady. 

Into  the  minute  anatomy  of  this  trematodo  it  is  unnecessary  to 
enter  at  any  length,  because,  in  the  maiji,  its  structure  corresponds 
with  that  of  Faseiola,  although  great  differences  obtain  in  respect  of 
the  form  and  tlisposition  of  the  internal  organs.  These  have  been 
partly  indicated  already,  but  there  are  still  some  points  worthy  of 
consideration.  Thus,  in  connection  with  the  digestive  system, 
Walter  has  described  a  special  set  of  salivarj'  organs.  Leuckart, 
who  appears  to  attribute  to  them  an  independent  tiinction,  says 
that  tliey  are  readily  vi.sible  in  the  living  animal.  "  They  are  found 
in  rather  considerable  numbers,  scattered  over  the  front  part 
of  the  body,  and  appear  in  tlie  form  of  largo  granulai*  cells 
(measuring  J^ ),  enclosing  a  globular  nucleus,  and  each  of 
them  terminating  in  a  thin  and  long  filiform  excretorj' duct.  All 
the  ducts  are  directed  forwards  towards  the  oral  sucker,  into  which, 
according  to  Walter's  description,  they  open  in  a  partly  isolated, 
and  partly  combined  manner."  In  other  particulars  the  digestive 
appanitus  is  simple,  the  mouth  and  muscular  pharynx  being  fol- 
lowed by  a  narrow  oesophagus,  which  divides  into  two  blind  intes- 
tinal tubes,  which  become  veiy  gradually  widened  as  they  approach 
their  infeiior  Hmits. 

As  regards  the  nervous  system,  the  only  distinction  worth 
noticing  consists  in  thtj  more  back^vard  position  of  the  commisiu^ 
filament,  wliich  connects  the  two  cephalic  ganglia;  and  oven  here, 
according  to  Leuckart,  considerable  variation  occurs.  The  excre- 
tory system  is  well  developed,  and  terminates  inferiorly  in  a  very 
conspicuous  sac,  which  latter  is  usually  filled  with  active  molecular 
particles,  and  appears  to  be  capable  of  extrusion.  The  repro- 
ductive organs  arc,  fnr  the  most  part,  casUy  made  out;  but  except 
aw  regaixls  the  lobulatcd  and  simple  form  of  the  testes,  the  greater 
number  and   altered  position  of  the  uterine  folds,  and  the  very 


nrffrOMA    I.ANaEOLATTTSI. 


189 


limited  ext^jut  of  the  dovclopment  of  the  vitelligene  glands,  there 
is  little  wliicli  need  be  added  to  the  general  and  specific  characters 
previously  described. 

The  development  of  Diaioma  lanct'oloium  is,  however,  a  matter 
of  ^eater  importance,  especially  since  our  knowledge  of  its  life- 
changes  suggests  an  interesting  comparison  between  the  earlier 
embryonic  stages  displayed  by  the  larva:  of  different  trematode 
species.  It  is  to  Leuckart  that  we  are  indebted  for  moat  of  the 
facts  bearing  upon  this  subject.  In  the  first  place,  it  is  especially 
worthy  of  notice  that  the  contents  of  the  ova  attain  a  tolerably 
liigh  degree  of  embryonic  formation  before  the  eggs  quit  the  uterine 
or  oviducal  canal  of  the  parent;  consequently,  it  is  not  improbable 
that  the  subsequent  larval  metamorphoses  are  accomplished  with 
more  rapidity  tlian  ol>tains  in  the  case  of  Fasciola.  It  would  seem, 
however,  tliat  the  embryos  do  not  make  their  escape  from  the  egg- 
coverings  immediately  after  the  eggs  have  been  deposited  by  the 
parent,  but,  accoixling  to  the  experiences  of  Leuckart,  an  interval 
of  a  few  weeks  must  elapse.  In  the  eai'ly  condition,  the  rudimen- 
tary embryo  occupies  the  centre  of  the  egg,  and  always  has  its 
cone-shaped,  cephalic  end  directed  towards  the  upper  pole  of  the 
shell,  or,  in  other  words,  to  tliat  end  which  is  fumishetl  with  the 
lid-like  operculum.  lu  the  raatiu-e  state,  whilst  still  within  the  uterus, 
the  cone-shaped  head  is  supplied  nith  a  ciliated  crown.  Speaking 
of  its  intimate  structure,  Leuckart  says,  "  It  is  finely  granular,  and 
armed  at  the  tip  with  a  dagger-like  spine,  which,  with  the  simid- 
taueous  displacement  of  the  adjacent  granular  moss,  can  be  pushed 
forwai-d  and  drawn  back  again."  Besides  this  so-called  cephalic 
granular  mass,  there  are  within  the  embryonic  body  two  other  granu- 
lar masses  widely  sepai-ated  from  each  other,  but  occupying  tho 
posterior  half  of  the  embryo.  These  Leuckart  supposes  to  bo  tho 
rudiments  of  a  ftiture  brood  to  I)e  developed  at  the  time  when  the  free 
embryo  sball  have  lost  its  ciliated  swimming  apparatus,  shall  have 
bored  its  way  by  means  of  the  cephalic  spine  into  the  tissues  of  a 
mollusc,  and   shall  have  become   metamorphosed  into  a  sac-like 
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larva  (Nurse,  Sporocyat,  or  Rotlia,  as  tho  case  may  be).  Wliat- 
ever  be  t-be  full  significance  of  tbese  internal  developments,  we  have 
at  least  satisfactory  ovidenco  that  the  complete  and  free  embryo  is 
a  globe-shaped  animalcule,  having  the  anterior  third  or  cephalic  ond 


Fie.  40l — Free  embryo  of  DiHoma  tanetolaltim  ;  highly  mitirntfied. — Leuclurt. 

of  the  body  covered  with  cilia,  and  armed  with  a  central  boring  spine. 
In  consequence  of  this  limitation  of  the  ciliated  covering,  its  swimming 
movements  are  less  vivacious  than  those  of  the  embryo  of  Fasriola 
hepatieu  ;  it  will,  therefore,  probably  take  up  its  residence  in  a  less 
active  host  than  that  chosen  by  the  embryo  of  Fasciola,  selecting  one 
of  those  molluscs  which  either  move  slowly  or  are  prone  to  keep  at 
the  bottom  of  the  wat«r.  The  mature  eggs  have  a  length  of  ^  to 
5i5  of  an  inch,  and  a  breadth  of  ^3*.  The  long  diameter  of  the  free 
embryo  varies  from  ^  to  ss  ,  the  transverse  diameter  being  1^,". 
Wliilst  the  embryos  were  still  in  the  eg^  Leuckart  could  see  no 
ciliary  motion  ;  with  most  observers,  both  the  ciliary  apparatus  and 
the  boring  spine  appear  at  this  stage  to  have  altogether  escaped 
observation. 

The  further  transformations  of  the  embryo  and  larvae  of 
DUtoma  lanceolatum  are  not  known  with  certainty,  but  our  conjec- 
tures on  this  score  cannot  bo  far  removed  from  the  actual  truth. 
We  shall  probably  find  that  the  embryo  changes  into  a  Sporocyst, 
the  latter  producing,  directly  or  indirectly,  a  colony  of  armed  cer- 
carian  larvfe  pro\'ided  with  tails.  These  higher  larval  forms  may 
again  inluibit  molliitJos,  after  a  longer  or  shorter  period  of  active 
wanderinj^,  being  subswpiently  transfbrrod  along  with  their  hosts 
into  the  intestinal  canal  of  herbivora,  and,  in  a  few  cases  (probably 
along   with  watercresscs)    into   the   human   stomach.      Leuckart 
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thinks  he  has  hit  upon  the  juvenile  form  of  T>Utoma  fanceoJatmn  in 
tho  body  of  Phnorhis  mfirginafust  but  his  feeding  experiment  to  prove 
this  relationship  was  not  thoroughly  satisfactory.  Future  investiga- 
tion will  doubtless  reveal  all  the  actual  stflgcs  through  which  this 
and  many  allied  fluVe-species  pass  durinf^  their  progress  upwards 
from  the  lowest  larval  to  the  highest  sexually-raaturo  condition. 

3.    DiRTOMA   OPHTHALMOBIUM. 

D.  ophfhaImofnnm,T)\e&'mg;  KuchenmeiHfcer;  etc. 

D.  [lentu).  Von  Anunon. 

0.  octdi'httTnaiii,  Gescheidt. 

Dicroccelium  oniH-hnmanif  Weinland. 

?  Monoatoma  lentlsy  Nordmann  ;   Gescheidt ;  Dicsing ;  etc. 

?  Ffftiucaria  lentil,  MoqiiiTt-Tandon. 

I  here  combine  the  two  so-called  species  of  human  eye 
trematodes  under  one  title,  without,  however,  for  a  moment  sup- 
posing tliatwc  have  either  in  tho  Distoma  ophihalwohiuin  of  Diesing 
or  tho  Monosfonifi  Untie  of  Nordmann,  a  genuine  sexually- mature 
fluke.  T  think  it  higldy  probable  that  both  forma  may  be  tho 
yonng  of  one  flistome;  and  (as  suggested  by  Ijeiickart's  compari- 
sons in  the  case  of  Distmna,  ophthalmobinm)  it  is  quite  possihie  they 
may  both  of  thera  be  referable  to  the  species  last  described  {D. 


Fto.  41. — The  •o-c«Uod  DMoma  ophtAalmotium ;  ooiuidembly  nugnUlcd. — Von  AmmoD. 

Uinccolatum).  Certainly  one  has  a  difficulty  in  believing  that  bo 
accurate  an  observer  as  Nonbnann  could  have  overlooked  a  ventral 
sucker,  if  one  were  really  present ;  and  yet,  on  the  other  hand,  the 
remarkable  minuteness  of  the  worm  may  have  served  to  obscure 
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this  organ.     Similar  mistakes  have  occurred  before,  as  Dnjardin 
and  others  have  pointed  out. 

In  the  case  of  the  Dlstmna  ophthalmofmi.m  Gescheidt  found  four 
specimens  in  the  eye  of  a  child  five  montlia  old,  bom  with  lenticular 
cataract.  No  one  of  the  examples  exceeded  half  a  line  in  length. 
They  wore  situated  between  the  lens  and  its  capsule,  in  which  place 
they  could  be  recognized  aa  so  many  dark  spots  on  tho  surface  of 
the  lens.  From  the  original  description  in  Von  Araraon*s  **  Zeit- 
schrift  fiir  Ophthalmologie"  we  are  scarcely  warranted  in  conclud- 
ing that  the  specimens  were  sexually  mature.  The  author  speaks 
of  ovaries,  but  they  were  "indistinct,"  and  they  are  not  repre- 
sented in  the  carefully  executed  figures  given  in  Von  Ammon's 
writings.*  One  can  scarcely  escape  the  conviction,  moreover,  that 
Von  NorHmann's  Mo7iostoma  Ifntia  is  identical  with  this  worm ; 
and  I  perceive  that  Dr.  Weinland,  of  Frankfort,  entertains  a  simi- 
lar suspicion.  Kuchenmeister's  idea  that  this  Monoslojiui  may  be 
a  young  Crfsficercu,'<  relhdos(s  is  not  at  all  con\*incing;  for  no  one 
ever  hoard  of  eight  (Jysticerci  occupying  one  eye-ball,  and  much 
less  is  it  likely  that  they  should  occur  thus  gregariously  in  the 
human  lens.  Trematodes  ai*e  seldom  solitary ;  and  all  tho  circum- 
stances render  it  probable  that  the  worms  extracted  by  Pro- 
fessor Jiuigken,  in  hia  case  of  cataract,  were  identical  with  those 
removed  after  death  fi'om  the  eye  of  the  little  girl  who  died  from 
infantile  atrophy  whilst  under  Von  Ammon's  care.  As  just  hinted, 
there  were  eight  specimens  in  this  case,  tho  worms  having  an 
average  longitudinal  measurement  of  about  h  of  an  inch.  Finally, 
into  speculative  questions  as  to  how  these  parasites  came  into  the 
eye,  one  does  not  care  to  ent-er,  especially  as  it  would  lead  us  at  too 
great  length  into  the  consideration  of  similar  phenomena  observable 
in  the  lower  animals. 

4.    DiSTOMA    CRASSrM. 

J),  cransimi^  Busk ;  Cobbold ;  Leuckart ;  etc. 

•  "  Kliniache  BarRtelluiiRen  rtcr  Krankheiton  des  monBcblichen  Angea,"  toL  i.  1. 1^ 

and  voT.  iii.  t.  1-i. 
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D.  Bushiij  Lankester. 
Dicroccelium  Buskii,  Weinland, 

General  and  Specific  Characters. — A  trcmatodo  holminth  varying  from  an  inch  and 
a  half  to  three  inches  in  length,  and  having  an  avera^  breadth  of  {  of  an  inch ; 
especially  also  characterized  by  its  uniform  and  considerable  thickness,  combined  with 
the  preaenco  of  a  "  double  alimentary  canal  which  is  not  branched ;"  the  body  is  pointed 
in  front,  and  obtusely  rounded  posteriorly ;  the  integument  being  amooth  and  unarmed  ; 
the  reproductive  orifices  placed  immediately  above  the  ventral  sucker :  the  toatea 
form  two  bulky,  lobed  organs,  aituAtod  below  the  ventral  acetabulum,  and  dispoaod  in 
the  middle  line,  one  in  front  of  the  other ;  the  uterine  folds  occupy  only  tho  front  part  of 
the  body,  the  margins  of  which  also  display  two  ritolligene  glands,  one  on  either  aide  of 
the  intestinal  tube ;  the  excretory  organ  consists  of  a  central  trunk  with  diverging 
branches. 

This  is  a  good  species,  and  appropriately  named ;  for,  although 
Von  Siebold  (in  MuUer's  "  Archiv"  for  1836,  p.  234,  and  in  his 
"  Lehrbuch,"  vol.  i.  p.  143)  refers  to  a  Distome  infesting  Hi/nmdo 
urHca  under  this  title,  he  has  given  no  description  of  the  worm. 
Diesing  places  Von  Siebold's  D.  crassum  among  his  species  i/nqui- 


Flo.  42.--OatIiTie  drawing  of  Dutuma  crassum,  Btieic ;  the  ports  not  actnall;  visiblo,  in  the  speed- 
meriB  esnmined,  beiDg  indicated  by  dotted  Hues  ;  a,  oral  suckor ;  b,  aoetabulum  ;  c,  reproduc- 
tive papilla;  d,  uterine  canal ;  «,  ovary  ;/,/,  te«t«Bj  y,  5,  j,j,  intestinal  tubes;  A,  aquiferous 
or  excretory  canal. — Original, 

reyidfT.j  and  it  is  very  probably  identical  with  the  D.  maculosum  of 
Rudolphi.  No  other  instance  has  occurred  since  the  original  fourteen 
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spccimenB  were  discovered  by  Mr.  Busk  iu  the  duodenum  of  a  Lascar. 
From  a  careful  examination  of  three  examples,  severally  presented 
by  the  dLscoverer  to  the  Museum  of  the  Royal  College  of  Surgeons, 
the  Museum  of  the  Middlesex  Hospital  Medical  College,  and 
to  my  private  collection,"  T  am  satisfied  that  it  is  generically  dis- 
tinct from  the  above;  but  it  is  unnecessary  to  insist  further  on 
this  distinction,  as  I  have  already,  in  this  work,  exposed  the  fallacy 
of  combining  the  genera  Fajfciota  and  Dlstam<i,  In  two  of  the 
specimens  which  Mr.  Busk  injected  with  mercury,  the  injection 
has  passed  from  the  digestive  into  the  aquiferous  system,  which 
latter,  in  its  arrangements,  does  not  differ  materially  from  that  of 
Fasciola  Hepatica.  The  original  account  in  Dr.  Budd*8  work  on 
diseases  of  the  liver  speaks  of  a  "branched  uterine  tube.*'  This 
description,  however,  is  manifestly  erroneous,  and  probably  refers 
to  the  division  of  tlie  narrow  end  of  the  ovarian  tube,  where  it  is 
joined  by  the  two  main  ducts  which  come  from  the  yelk-forming 
glands  on  either  aide  of  the  body. 


5.    DiSTOMA    UETEEOPHTES. 

D.  keteropkyesj  Von  Siebold  and  Bilharz  ;  Kuchenmeister. 
Fasciola  heterophyeftt  Moquin-Tandon. 
Dicroccelium  helerophijesy  Weinlaud. 

Otneral  nnd  Specifie  CharaeUTt.^ h.  minute  trematode  helminth,  mfngurui);  only 
tbroc-luurtliB  uf  a  line  iu  It-n^h.  imd  ouc-fuurtli  uf  a  liuo  in  liruudtb  ;  having  nsx  oblong 
pyrifomi  ontline,  attonoAted  in  Tront,  Ecd  obtasely  ronoded  behind ;  body  ixmipre'ssed 
throughout,  the  surface  being  armed  with  luimerons  minute  spioea.  which  are  particu- 
larly oonspicyons  lander  the  microsciipi?)  towBrds  thn  hood ;  oral  atid  veotral  Backers 
largely  de^etopud,  tbu  liittor  buing  ueur  tlii;  centrv  of  the  body,  luid  about  twict*  aa 
large  aa  the  Former ;  pharyngeoJ  bulb  diiitinct  Biid  sei»aratc>  from  the  oral  mucker,  and 
continued  into  a  long  t£SOphagiin,  whirh  divideit  immediately  above  the  %-ciitral  aceta- 
bulum; intestinal  tnlMw  simple,  gnidually  widening  below  and  tcrmiuaiing  near  tho 
posterior  margina  ;  reproductive  oritioe*  incouBpicuoutt  but  evidently  pkeed  below  and 
a  littlo  to  the  right  of  the  Tentral  sucker,  at  which  point  they  are  ttmroonded  by  a 
Bpecial  accessory  organ,  reetembling  a  Bupemuraerary  sucker;  uterine  foldji  nomeroua 
luid  iM-'utraU  commuuicatiug  with  uraall  but  cvnspiciiouflly  developed  vitelligeue  gtunds  ; 
testes  spherical  and  placed  on  the  same  level  in  the  lower  |iurt  of  the  body;  ovary 
distinct  i  aquiferoQB  system  tenninoting  inferiorly  in  a  UtRC  oval  contractile  vesiole. 
the  latter  opening  externally  by  a  cantrvA  fot-amen  enudale. 

•  This  specimen  ie  tigupeitin  I>cui-kart't<  recent  work.     Erst.  Bd^  8.  586. 
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In  tlie  montli  oi'  April,  1851,  Dr.  BilUans,  of  Cairo,  discovered 
this  minute  parasite  in  the  small  intestine  of  a  boy ;  and  on  a 
second  occasion  tie  collected  .several  hundred  specimens  under  very 
similar  circumsianccs.  The  paits  infested  displayed  a  multitude 
of  reddish  points,  due  to  the  presence  of  the  dark-coloured  ova 
seen  in  the  interior  of  the  worms.  Until  recently  I  had  not  had 
an  op|)ortunity  of  examining  this  trematodo,  and  I  am,  therefore, 
much  indebted  to  the  friendliness  of  Louckart  for  the  coujjle  of 
specimens  which  he  has  had  the  goodness  to  Bcnd  mo.  The  close 
inspection  of  these  has  enabled  me  to  follow  out  his  own  accurate 
and  extended  descriptions,  as  well  as  those  supplied  by  antecedent 


tl 


FtG.  t3.—  DU4tima  ktlervjih^tv,  Vuii  SioDold  -,  dnwa  from  tk  tiwciiiien  tuppiied  b;  Lmick«rt  (x  60 

dUm.)' — Original. 

observers.  Without,  however,  recapitulating  the  distinctive 
peculiarities  indicated  in  my  account  of  the  general  charac- 
teristics of  the  worm,  it  is  necessary  to  tb-aw  attention  to  the 
very  remarkable  apparatus  surrounding  the  reproductive  orifices. 
It  consists  of  an  irregularly  circular  disk,  measuring  a  of  an  inch 
in  diameter,  and  having  a  thick  lipped  margin,  which  supports 
seventy  fish-basket- like  horny  ribs  comparable  to  the  claw- 
formations  seen  in  the  genus  Octobothriiun.  According  to  Bilharz 
these  ribs  give  off  five  little  branches  from  their  sides,  but  Leuc- 
kart  could  not  see  them  in  his  specimens.     The  latter  finds  the 
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length  of  these  horny  fihiraents  to  be  via",  whilst  their  breadth  is 
3«i".  On  the  whole  we  may  regard  this  orfjan  as  a  complicated 
form  of  "  holdfast"  designed  to  facilitate  or  give  efficiency  to  tho 
sexual  act.  I  may  here  also  state  that  this  structure  is  by  no 
means  unique,  for,  if  T  mistake  not,  it  exists  in  an  ef|«ally 
developed  degree  in  the  yoimg  trematotle  which  Dr.  Leared  found 
infesting  the  heart  of  a  turtle.  Leai-ed  believed  that  he  had 
found  a  true  distorae,  an  opinion  to  which  I  could  not  give  my 
assent,  seeing  that  the  organ  described  by  him  as  a  "  folded, 
ventral  sucker,"  presented  a  very  different  aspect  to  the  genuine 
oral  sucker  displayed  by  the  same  animal.  I  am  now  persuaded 
that  the  structure  in  question,  which  is,  to  a  certain  extent, 
characteristic  of  his  so-called  Dtnti/uia  rongirictumj  is  analogous  to 
tho  supplementary  "  holdfast "  existing  in  Distoma  kt^fcropJujes. 
Tho  opinion  also  which  1  then  advanced  as  to  the  probable  source 
and  condition  of  the  parasite,  I  still  see  no  reason  to  retriict.' 

In  regard  to  tho  anatomy  of  1).  heierophye^t  1  have  only 
further  to  observe  that  a  sj^ecial  set  of  glandular  organs  is 
situated  on  either  side  of  the  elongated  oesophagus,  but  the  con- 
nection between  these  structures  and  the  digestive  apparatus  is  not 
clearly  made  out.  Leuckart  compares  them  to  the  so-callod  salivary 
glands  found  in  Dhtovia  lanceolaluirit  and  says,  "  The  presence 
of  such  a  glandular  apparatus  is  also  indicated  by  the  moro 
ventral  position  of  the  oial  sucker,  and  the  development  of  the 
cephalic  margin."  The  conspicuous  contractile  vesicle  terminating 
the  excretory  system  is  developed  to  an  unusually  large  extent, 
exhibiting  in  its  interior  multitudes  of  the  well-known  .active 
moleculai'  particles.  The  ova  present  a  rich  reddish-brown  colour, 
having  a  rather  bi*oadly  oval  figure,  and  measuring  ^i,  of  an  inch 
in  length,  by  ^'  transversely. 

*  Dr.  Learod'ft  brief  defloription  of  thin  pnmsite  is  ^ven  in  the  lOtb  vol.  of  the 
••  Qoarterlj  Jounml  of  Microscopic  Science,'*  ]>.  lfii>,  and  i«  arcompaiiiwl  by  au  ooouraio 
woodcut.  New  Sortcfl,  Vol.  II.  for  18(J2.  He  ultto  ffiuiid  irt  tho  litood  a  qtiiuitiiy  of  ova 
prociscly  liko  thusd  which  Mr.  Cniiton  lind  prev-ituitily  descrilu'd  as  ndheriuj;  to  Ihe 
miijuncU^iu  of  turtles'  v^va    H(.-i'  a  pnpcf  in  I  ho  Htuit>  JuiiniiU  for  IMl,  Vii).  I.  N.  S.,  p.  40. 
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6.    Bn.HABZLA    ILKMATOBIA. 

/?.  hwinatohiat  Cobbold. 

B,  magnet  Cobbold. 

GijniEr^ipfnyrtcii  hwmatohiuffj  Dicsing. 

Tkecoaoma  kwmaiohiumj  Mofjuin-Tandon. 

OUtomn  hce^natohimn,  Billmrz  ;  Kucheuinoister ;  Mouliniu  ;  etc. 

Oistomu  capcusey  J.  Harley. 

Schistosoma  lucitiatobimnj  Weialand. 

Otnmvi  and  Spe^fic  Characttrs. — A  trematode  helminth  in  whiob  tho  mnlo  and 
lumale  reproductive  organe  occur  in  Boparoto  individual « ;  tho  mate  boing  a  cylindricul 
vorTinfonn  worm,  measuring  oul;  tmlT  au  inch  or  rathfr  mare  in  length,  whilst  tho 
Temale  is  filiform,  longer,  aiid  much  narrower  tliau  the  male,  being  alxjut  fuur-fillhs  of 
uu  iufh  from  head  to  tail ;  in  both,  tho  oral  and  ventral  auekcm  arc  plared  near  each 
other  at  the  front  of  tho  body ;  in  the  male  the  suckers  mea«oring  j^",  in  Iho  femalo 
r^'  in  dittineter ;  in  cither,  tho  reproductive  orifice  oocure  imniodiately  below  the  ventral 
acctal)aliun.  The  comporatirfty  »hort,  thick,  and  flattcocd  body  of  the  male  in  tubercu- 
lated  and  fomishod  with  a  gtinacophnric  canal,  ostcnding  from  a  point  a  little  below  tho 
Ventral  suekcr  to  the  extremity  of  tho  Uiil;  tliis  ulit-Hko  «a%'ity  buiDg  formed  by  tUo 
luUTOwing  and  bending  inwards  of  the  lateral  borders  of  the  animal,  the  right  ttidu  liciug 
mora  ur  Iom  ccimplal^ly  overlapped  by  tlte  left  margin  of  the  Iwidy;  raiulal  cstrfimlty 
poiiitod;  iuteatinc  in  tho  form  of  two  simple  blind  canals.  Female  with  a  cyliudricii] 
body  meuHuring  only  rh  °l^  ^^  i^'^  >c  thickness  in  front  of  the  oral  .sucker ;  lodged  in 
tho  gyniEoophoric  canal  of  the  male  during  tho  copulatory  act;  thickne?i8  of  tho  body 
Mow  tho  ventral  wx'talmlura  being  about  lii".  and  at  the  lower  (m-rt  |^";  surface 
almotit  smooth  thruughuut;  intestinal  canals  ruuuitod  aHor  a  short  sopuratiou  to  form 
a  bi-oikd,  central,  spirally  twintcd  tube  extending  down  tho  middle  of  thu  body;  vitul- 
ligono  and  gcrmigone  caualy  combluiug  to  form  a  simple  oviducal  canal,  which  is  con- 
tinued iuto  a  simple  uterine  tube,  fiiudly  opening  near  the  lower  margin  of  tho  ventral 
sucker ;  eggs  pointed  at  one  end,  or  by  a  projecting  spine  near  tho  hinder  jmle. 

Most  heLmiuthoIogists  agroo  aa  to  the  pi*opriety  of  placing  this 
remarkable  trematode  iu  a  separate  genus,  but  some  dispute  has 
arisen  concerning  tho  priority  of  tho  various  titles  which  have  been 
proposed.  The  generic  name  here  adopted  is  one  which  1  apphud  to 
a  second  species  (as  I  then  supposed)  discovered  by  me  six  months 
before  Diesing  communicated  his  '*  Revision  der  Myzelminthen'*  to 
the  Vienna  Academy  ;  but  I  shall  have  no  objection  to  employ  the 
title  GyiMTopkoru^y  proposed  by  him,  if  it  bo  generally  thought 
more  appi'opriate.  Weinlaud  has  expressed  to  mo  liis  willingness 
to  ubuudou  the  title  SchUiosonui  in   favour  of  BiHiatzia,  which  ho 
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admits  has  the  priority.  Thoiigli  ifc  is  of  little  consequence 
which  name  be  i*etainetl,  the  genus  itself  is  one  of  remarkable 
interost,  not  merely  in  a  structural  point  of  view,  but  hIbo  from 
its  prevalence  on  the  liftrdera  of  the  Nile,  and  also,  according  to 
Dr.  Jolin  Harley,  in  South  Africa  and  the  Mauritius.  The  first 
specimens  were  discovered  by  Dr.  Bilharz,  of  Cairo,  in  the  portal 
system  of  blood-vessels  ;  and  others  were  subsequently  observed 
by  him,  Oriesingor,  Reinhard,  and  Lautner  in  the  veins  of  the 
mesentery,  bladder,  and  other  parts,  giving  rise  to  a  formidable 
and  very  common  disease.  This  malady  is  likewise  endemic  at 
the  Cape  of  Good  Hope.  On  the  4th  of  December,  1857,  J 
discovered  a  bisexual  fluke  of  this  kind  in  the  porta!  vein  of  a 
Sooty  Monkey  {Cerciypitkfrtis)  which  had  died  at  the  Zoological 
Society's  menagene ;  and,  at  the  time,  as  wtll  as  for  a  considerable 
period  since,  I  believed  it  to  be  a  species  distinct  from  the  worm 
described  by  BilharK.  It  was  accordingly  named  Bilkania  magna. 
However,  whilst  I  still  retain  the  generic  title  which  was  then 
adopted,  I  do  not  now  scruple  to  abandon  the  specific  name, 
because  1  am  ftdly  iiicUned  to  agi'eo  with  Leuckart  that  the  two 
forms  are  identical.  The  disparity  of  size  which  then  appeared  to 
be  a  bar  to  theii*  identity,  does  not  in  reality  exist,  since  I-«euckart 
has  shown  that  some  of  the  specimens  derived  from  hunjaii  sources 
were  as  large  as  the  one  which  1  found  in  the  monkey.  In  any  case 
the  occurrence  of  this  curious  geuus  in  tho  blood-vessels  of  man  and 
monkeys  is  liighly  suggestive.  It  forms  an  interesting  little 
circumstance,  admirably  suited  to  the  taste  of  those  who  are  on 
the  look-out  for  affinities  of  liabit  between  bimana  and  quadru- 
mana.  The  Cerco^nthecus  ftUiffiiumts  is  an  African  monkey,  and, 
no  doubt,  in  its  native  haunts  it  procures  the  larvae  of  Hilkai-zia 
from  the  same  or  from  similar  sources  as  those  from  whence  our 
brethren  in  Egypt  procure  their  larvue.  Animals  lower  in  the  scale 
do  not  ap])ear  to  be  liable  to  attacks  from  this  straugely  organized 
genus  of  Hukcs,  and,  as  yet,  we  are  unintbrmed  as  to  the  Wijf  which 
euiertain  it  in  its  \:u 
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Up  to  the  time  of  Bilharz'a  announcemeut  of  the  existence  of 
the  Diatoma  ha^nuifohiumt  bo  abundantly  found  by  him  in  the  people 
of  Egypt,  almost  all  the  flukes  were  considered  to  be  herraapliro- 
ditic,  or,  in  other  words,  each  individual  was  provided  both  with 
male  and  female  organs ;  the  only  exception  being  that  of  the 
DUtoma  fiJicoUe,  regarded  by  Rudolphi  and  Dujardin  as  a  species 
of  Monostoma.  So  common  and  numerous,  however,  is  the  Didtyrna 
fuematchivm  in  Egyjit,  that  Uilharz  has  expressed  liis  belief  that  ha]f 
the  grown-np  people  are  infested  with  it ;  whilst,  in  363  examina- 
tions of  the  hnman  body  after  death,  Griesinger  found  this  ent07.oon 
present  no  less  than  1 17  times.  The  latter  authority  also  conjec- 
tures that  the  young  of  Bdharzia  exist  in  the  waters  of  the  Nile, 
in  the  fishes  which  therein  abound,  or  even  in  bread,  grain,  and- 
&ait;  but  i  think  it  is  more  probable  that  the  larvte,  in  the 
form  of  cercarite,  rediae,  and  sporocysts,  will  bo  found  in  certain 
gasteropod  molluscs  jiroper  to  the  localities  fi-om  whence  the  adult 
forms  have  been  obtained.  Our  sooty  hoat  was,  I  understood, 
imported  direct  from  its  native  coimtry,  and  was  not  bred  in  the 
Society's  gardens;  had  it  been  otiierwise,  it  woxdd  not,  in  all  pro- 
bability, have  been  infested  by  BiUmtzm. 

The  anatomy  of  Bilhaj'zia  has  been  described  by  the  original 
discoverer,  by  Kuchenmeister,  and  especially  by  licuckart;  but 
before  entering  into  particulars  1  take  leave  to  note,  in  passing, 
that  it  is  rather  singular  that  Moquin-Tandon  should  express  liis 
belief  that  the  sexes  have  been  mistaken  by  such  competent 
authorities.  The  circumstance  of  the  smaller  animal  being  care- 
fully described  by  them  as  furnished  wi(h  uterine  ducts,  containing 
6gg**i  ouglit  to  leave  no  doubt  in  our  minds  as  to  the  correctness  of 
the  generally-received  opinion,  unless  we  have  distinct  evidence  to 
the  contrary.  Without  entering  into  minute  anatomical  details, 
there  arc  several  points  which  demand  consideration.  Taking  the 
male  first,  one  caonot  fail  to  notice  the  horseleech-hke  aspect  of 
the  animal,  due  to  the  position  of  the  oral  sucker,  the  disk  of  which 
is  placed  almost  on  the  same  level  as  that  of  the  ventral  acetabulum. 
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The  fiurfaco  of  the  body  is  amootb  in  this  region,  but  immediately 
below  the  ventral  sucker  the  epidermis  has  a  minutely  tuberculated^ 
waily  aspect,  which  is  continued  onwards  to  the  point  of  the  taiU 
The  pharynx  is  apparently  unprovided  with  any  special  pouch,  and 
there  is  no  oesophageal  bulb;  the  tube  bifurcates  immediately  above 
tho  ventral  sucker,  and  those  divisions  passing  on  towards  tlie 
region  of  the  tail,  reunite  in  the  central  line.  Tho  same  thing 
occurs  in  the  female,  the  point  of  union  taking  placo  much  higher 


¥lO.  44 — BUharzm  hamatohia,  Cobbold ;  male  and   fomalf-,  thu  l&tler  partly  enclmed   vritbin 
tli«  g^ iiucDphorie  ouul.    Coruiderftbl;  mit^nified. — Kuchenmeifltcr. 

up  in  the  body,  and  producing  a  long,  tortuous,  broad,  and  twistod 
central  canal,  which  is  continued  to  near  tho  tip  of  the  tail,  whero 
it  terminates  coecally.  The  testes  appear  to  consist  of  several 
distinct  lobes,  or  small  oval  organs,  which  are  probably  con- 
nected to  a  pair  of  vam  defereniia.,  opening  externally  by  a  single 
outlet  below  the  ventral  sucker.  There  is  no  evidence  as  to  the 
existence  either  of  a  seminal  pouch,  or  intromittent  organ.  In  the 
female  tho  vitelligcne  glands  are  situated,  one  on  each  side  of  the 
control  intestinal  pouch,  whilst  tho  egg-shaped  ovary  occurs  near 
the  point  of  junction  where  the  intestinal  divisions  unite.  From 
its  posterior  margin  a  germ-duct  is  given  off,  which  unites  with  the 
dncts  coming  from  the  vitelligeno  glands ;  and  these  together 
forming  tho  oviduct  are  continued  forward  as  a  single  uterine  canal 
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up  to  the  vaginal  outlet,  which  U  directly  bolow  the  hp  of  the 
ventral  sucker.  From  Bilharz  and  Leuckart  I  have  taken  most  of 
these  last-named  pai-ticulars,  since  my  original  specimen  fi*om  the 
monkey  was  a  male.  T  have,  however,  also  been  enabled  to  confirm 
the  truth  of  many  other  particulars  given  above,  from  a  careful 
microscopic  examuiation  of  tlie  specimens  which  Ijeiickarf,  him 
generously  added  to  my  private  coMection  of  entozoa.  According 
to  Bilharsi  the  aquiferous  system  is  represented  by  two  thin  canals, 
which  unite  to  form  a  short,  tubular  "  expulsion-sac,"  anterior  to 
the  central  point  of  the  tail,  where  there  is  probably  an  open 
foramen  candaU. 

The  eggs  of  Bilharzia  have  been  very  carefiilly  examined,  and 
are  rather  pecuHar.  In  the  first  place  they  are  somewhat 
variable  in  outline,  being  usually  more  or  less  oval,  pyriform, 
or  sharply  pointed  at  the  hinder  pole,  but  sometimes  assuming  a 
simply  oblong  figure,  in  which  case  they  are  furnished  with  a  spine- 
like process  placed  at  the  side,  and  a  Uttlo  anterior  to  the  hinder 
end.  Between  these  two  type-forms  other  shght  differences  of 
outline  also  exist,  but  in  all  cases,  whilst  the  eggs  are  still  within 
the  uterine  canal,  the  hinder  pole  (or,  in  other  words,  that  end  of 


PlO.  46.— Eggs  »nd  onibryoi  of  BiUutnia  iamatvlia  -.  a,  three  or»  (X  50  dioni.),  and  s  portion  of 
mucoiu  membnue  with  egga  oltaciied  (X  3b  dum.)  ;  b,  ef^  willi  M-^vnted  yeAi. ;  r,  t'rc«  em- 
br^o  ;  ti,  ruptured  egg,  with  umbr/o  aMa[>ing  (x  l&U  iliniu). — Jubn  Hartejr. 

the  egg  which  is  opposed  to  the  one  ordinarily  provided  with  an 
operculum)  is  directed  towards  the  caudal  extremity  of  the  parent's 
body.  Their  size  is  likewise  variable,  presenting  an  average  longi- 
tudinal measurement  of  about  ^  of  an  inch,  and  a  breadth 
of  Bio".     A  true  operculum  does  not  appear  to  exist ;  but  Bilharz 

D    I) 


^2 


KNTOJIOA. 


snw  the  embryos  escaping  by  a  lateral  slit  near  the  anterior  pole 
of  the  shell.  Whilst  the  ova  are  still  within  the  body  of  the 
parent,  the  embryos  develop  themselves  into  rainute  ciliated 
animalcules,  and  after  their  escape  they  exhibit  hvely  movements. 
Mnnv  ciHated  embryos  were  found  by  Griesinger,  free,  in  the 
intestine  of  the  human  subject.  According  to  Bilharz  and  Leuc- 
kart,  the  embryos  measure  ^;  in  length,  and  ,ijo"  transversely. 
Tliey  are  extremely  delicate  in  structure,  being,  for  the  most  part, 
transparent,  and  containing  in  their  interior  a  quantity  of  fine, 
liighly  refracting,  sarcode  globules.  At  the  anterior  end,  which  is 
more  or  less  pointed,  Bilharz  observed  a  double  pyriform  corpus- 
cular mass,  which  would  probably  represent  the  rudiments  of  a 
digestive  pouch  in  the  next  stage  of  larval  formation.  Beyond 
this  point,  however,  we  know  nothing  astx)  the  precise  forms  which 
the  l&wisof  B 11  ho  rzi  a  assume;  but  it  is,  of  course,  highly  probable 
that  their  sporocystic  and  cercainan  features  correspond,  in  tho 
main,  with  those  displayed  by  the  larv^  of  other  trematodes. 

hjuriov»  Efferfa  upon  Man, — The  peculiar  and  formidable 
helminthiai^is  produced  by  this  parasite  has  been  thoroughly  in- 
vestigated by  Gncsinger  and  Bilharz,  and  it  is,  likewise,  very  fiilly 
described  in  the  standard  works  of  Kuchenmeister  and  Leuckart. 
The  prevalence  of  the  disease  in  Egypt  has  already  been  alluded 
to;  and  its  principal  feature  consists  in  a  general  disturbance  of 
the  uropoietic  functions.  Diarrhoea  and  hiematuria  occur  in 
advanced  stages  of  the  complaint,  being  also  frequently  as.sociated 
with  tlie  so-called  Kgj-ptian  chlorosis,  colicky  pains,  anremia,  and 
great  prostration  of  the  vital  powers.  Tho  true  source  of  the 
disorder,  however,  is  easily  overlooked  unless  a  careful  microscopic 
examination  be  made  of  the  urine  and  other  evacuations.  If  blood 
be  mixed  with  these,  and  there  also  be  a  large  escape  of  mucus,  a 
minute  inspection  of  the  excreta  will  scarcely  fail  to  reveal  tho 
presence  of  the  characteristic  ova  of  BiUi<t.rzia.  Beside  the  increase 
of  mucous  secretion,  there  may  even  be  an  escape  of  purulent 
matter,  showing  that  the  disorder  has  far  advanced.     The  whole 
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constitution  eventually  becomes  uudermineil ;  paoumouia  of'tea 
sets  in,  and  death  finally  ensues.  On  maidnfr  post-mortt-m  exami- 
nations the  following  pathological  fiujts  conae  to  light.  In  cases 
where  the  disease  has  not  very  far  advanced,  minute  patches  of 
blood- extravasation  present  themselves  at  the  mucous  surface  of 
the  bladder,  but  in  more  strongly  pronounced  cases  the  patches 
are  larger  or  even  confluent.  In  some  instances  there  are  villous 
or  fimgus-like  thickenings,  ulceration  and  separation  of  portions  of 
the  mucous  membrane,  with  varying  degi-ees  of  coloration,  according 
to  the  amount  of  the  extravasation,  which  becomes  converted  into 
grey,  nisty-browTi,  or  black  pigment  deposits.  A  giitty  or  sandy 
deposit  is  often  superimposed,  consisting  of  the  ordinaiy  lithio 
acid  grains  mixed  with  eggs  iwid  egg-shells.  Bilharz  detected  ova 
in  the  urine,  these  having  probably  escajwd  from  the  ruptured 
vesical  vessels  producing  the  extravasations  and  hjenmturia.  The 
lining  membranes  of  the  lu-eters  and  renal  cavities  are  also  more  or 
less  affected ;  the  kidneys  being  fiequently  enlarged  and  congested. 
It  must,  however,  be  borne  in  mind  that  iu  all  these  organs  the  true 
seat  of  tho  disorder  is  the  blood,  which  forms  the  proper  habitat 
of  the  BiUtarziii ;  and  this  being  tlie  case,  the  worms  as  well  as 
their  escaped  eggs  may  be  found  in  any  of  the  vessels  supplying 
the  diseased  organs.  In  one  instance,  quoted  by  Leuckart,  Grie- 
singer  found  a  number  of  empty  eggs  in  the  left  ventricle  of  the 
heart,  and  from  this  circumstance  it  was  supposed  that  they  might 
be  carried  into  the  various  important  orgjins,  or  even  plug  up  the 
larger  vessels.  As  before  stated,  however,  tho  parasites  are  more 
particularly  prevalent  in  the  vessels  of  the  bladder,  mesentery, 
and  portiil  system.  The  effects  upon  the  intestinal  mucous  mem- 
brane are,  in  most  respects,  similar  to  those  occurring  iu  the  urinary 
organs.  Blood  extravasations,  with  thickening,  exudation,  ulcera- 
tion, and  fungoid  projections,  appear  in  and  upon  the  intes- 
tinal mucous  and  submucous  tissues  ;  these  appearances,  of  course, 
being  more  or  less  strongly  marked  according  to  tho  degree  of 
infection. 
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The  disoose  is  said  to  bo  more  virulent  iu  tbe  summer  months, 
which  is  probably  owing  to  the  prevalence  of  the  cercarian  hirvro 
at  the  spring  of  the  year.  It  makes  very  httle  difference,  however, 
as  regards  the  prospect  of  cure,  which,  it  need  hardly  be  said,  is 
extremely  feeble  after  the  disorder  has  once  fairly  set  in.  Here, 
indeed,  remedies  can  be  of  little  avail,  the  only  ti'eatment  of  any 
value,  as  regards  the  general  loss  of  strength,  being  simply  pal- 
liative and  restorative.  The  great  point  to  be  aime<l  at  is  the 
discovery  of  the  precise  source  of  the  higher  larvie  of  the  parasite  ; 
and  should  it  eventually  turn  out  tliat  these  cercaria;  are  limited  to 
any  one  or  two  particular  iutermediate  hosts,  then,  certainly,  helmin- 
thologists  would  be  iu  a  position  to  show  what  precautions  on  the  part 
of  the  people  might  socuro  them  from  the  invasion  of  this  fatal 
malady.  At  the  same  time,  tliey  wouhl  be  able  more  cogently 
to  enforce  a  recognition  of  the  truism  that  *'  prevention  is  better 
tlian  cure." 

Or.  John  Harley,  in  his  interesting  paper  on  the  hocmaturia  of 
the  Cape  of  Good  Hope,  has  suggested  the  employment  of  diure- 
tics, but  these  i-emedies  could  be  of  little  avail  since  the  seat  of  the 
disorder  is  in  the  blood.  His  I>iiiioma  capeiise  is  certainly  iden- 
tical with  Bilkania  luetiiatofno y  and  the  symptoms  produced  by  it 
are,  for  the  most  part,  similar  to  those  above  <lescribed.  A  refer- 
ence to  his  cases  will  be  found  in  the  Bibliograpliy. 


7.    TjfTUASTOMA    U£NAL£. 


jT.  rcna/fi,  Delle  Chiaje  ;   Diesing;  Dubini ;  etc. 

The  occurrence  of  this  entozoon  as  a  human  parasite  appears 
hitherto  to  have  escaped  the  notice  of  English  zoologists,  although 
discovered  by  Lucarelli  in  1826,  and  described  by  Delle  Chiajo  in 
1833.  All  that  we  now  know  of  it  is  due  to  the  original  descrip- 
tion ofOhiaje,  (roni  whose  "  Elmintografia  Umana"  we  learn  that 
it  attains  a  length  of  live  lines,  has  an  oval  flattened  botly,  and  is 
furnished  wiih  four  suckers  disposed   in  a  quadrate  manner  at  the 
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caudal  extremity.     The  reproductive  orifices  are  situated  near  the 
mouth. 

The  Tetrastmna  is  stated  to  infest  the  tubes  of  the  kidney,  but 
the  evidence  on  which  this  statement  rests  is  not  altogether  satis- 
factory. According  to  the  original  account  given  by  Lncarelli,  the 
patient  in  whom  this  parasite  occurred  was  a  woman  upwards  of 
sixty  years  of  age,  and  resident  at  Oapodimonte.  She  had  symp- 
toms of  calculus,  with  highly -coloured  urine,  in  wlucli  latter  there 
were  deposited  Bomo  small  yollowish  bodies.  They  exhibited  a 
definite  form,  and  were  apparently  organized.  Altogether  five 
specimens  wore  collected  for  examination,  when  they  showed  signft 
of  life.  Tjucarelli  also  adds ; — "  After  minute  investigation,  I 
thought  that  these  creatures  were  tetrastomes,  to  which  I  applied 
the  epithet  remUt  in  accordance  with  their  presumed  habita- 
tion." At  the  expiration  of  two  months  the  patient  died,  and  on  a 
post-morfna  examination  being  made,  no  more  tetraslomes  were 
found  either  in  the  kidney,  or  in  the  urinary  bladder.  The  renal 
organ  was  slightly  enlarged. 


8.  He.xathybidhjm  pinguicola. 

J7.  pinguicola,  Treutler ;  Jtirdens ;  Brera ;  etc. 

Uexa«tovia  pintftticoln,  Cuvier. 

fAnffuatula  pingnicoiai  Lainarck, 

Folystoma  pinguicolut  Zeder  ;  Kudolphi ;  Bremser ;  etc. 


This  species  was  once  found  by  Treutler  iu  a  tumour  about  the 
size  of  a  nut,  which  was  connected  with  the  left  ovary,  and  no 
second  instance  of  its  occurrence,  either  in  Germany  or  elsewhere, 
has  since  been  recorded.  The  original  figure  and  desci'iption  given 
by  Treutler  have  been  copied  in  various  works ;  and  from  these 
records  we  gather  that  this  treinat:ode  attains  a  length  of  eight 
lines,  the  body   being  Hat,  somewhat  houiglass-shaped  in  outline. 
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obtusely  rounded  in  fTout^  and  produced  bobind,  so  as  Lo  form  a 
conspicuous,  tail-liko  appendage.  At  the  ant-erior  and  ventral 
aspect  of  the  heail  there  ai*o  six  small  orbicular  pores,  serially  dis- 
{>08ed  in  a  semilunar  fora,  and  there  is  also  a  sucker-liko  organ 
situated  in  the  coutral  lino  about  the  root  of  the  tail.  A  small 
o(K.ming  is  described  as  existing  at  the  caudal  extremity.  Van 
Beneden  and  Gervais  have  supposed  that  this  parasite  may,  after 
all,  turn  out  to  be  the  well-known  Pentastoma  d^enticulatuvi.  This 
view,  however,  is  quite  inadmissible,  as  one  may  perceive  from  a 
consideration  of  the  size,  simpe,  want  of  claws,  and,  more  especially, 
from  the  presence  of  a  ventral  acetabulum  in  Hexathyridium. 

9.  HWCATnTBIDIUM    VKNAJIUM. 

Jff,  venarwn,  Troutlor ;  Jurdens ;  lludolphi ;  etc. 

ffesBOstoma  venarnm,  Cuvior. 

liexacotyU  venarum,  Blainvillo. 

Limju<iftUa  venarum,  Lamarck. 

Polystoma  santfukoUit  Delle  Chiaje ;  Frick. 

P.  venarMm,  Zeder ;  Rudolphi ;   Dujardin;   Owen;  etc. 


This  species  is  better  known  than  the  above.  Treutlcr  origi- 
nally obtained  two  specimens  from  the  blood  of  the  anterior  tibial 
vein  of  a  young  man  who  accidentally  ruptured  the  vessel  while  bath- 
ing, at  Ijeipsic.  Rudolphi  and  others  sought  to  throw  doubt  on 
Tpeufcler*8  observation,  and  referred  these  wonns  to  the  fresh- 
water Plaiiarim.  At  Naples,  however,  Delle  Chiaje  subsequently 
procured  specimens  from  the  sputa  of  two  yoiuig  i^ersons  suffering 
from  hajmoptysis ;  and  a  fourth  instance  also  appears  to  have  been 
noticed  by  Follina,  where  the  worm  occured  in  venous  blood.  This 
species  attains  a  lenn;th  of  three  lines,  is  cylindrico-lanceolato  in 
sliape,  its  six  suckers  being  bi.sorially  disposed  on  the  under  side 
of  the  80-callud  huad-  Davaiue  in  his  '*  Traitc,"  previously  quoted, 
gives  Treutler's  origiual  (hiscription  at  tUll  length ;  but,  notwith- 
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standing  the  nature  of  the  facts  recorded,  lie  ventures  to  suggest 
that  this  worm  is  neither  more  nor  less  than  the  Dlstoma  lanceola- 
turrij  or  a  young  Fasciola  hepatica.  In  this  opinion  I  cannot 
coincide. 
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CHAPTER   rV. 


0£8T0DA. 


General  mnfliderations  reBpecdng  tlio  nrigin  of  htimaQ  tapeworms— Kuchonmoiator'it 
great  mtrit  in  establishing  tlio  ex|Mtruiiei>tAl  method  of  rutfearcli — The  iurpreaoea  of 
MM.  Poiii'Iiot  and  Vurrier  ^nccoBsfiilly  oppowd  by  Van  Bcncdon — Trfitiu  tolium~ 
GeneriU  niit)  xpt-oiQc  c^hiuitcters — Niune  and  history — Auatomy  of  the  utrohileand 
proglciUi»--Egg  and  Aix-hoolced  embryo — Uooslc  or  Cifnticarrut  cvUnlowe. 

Wr  now  enter  upon  the  consideration  of  those  species  of  tlie  great 
Gestode  group  of  ht'lininths  which  are  hable  to  infest  tlie  human 
frame  ;  and  here  it  ih  that  wo  encounter  a  series  of  strangely  con- 
stituted beings,  whose  development  in  our  bodies  is  fraught  with 
tho  most  disastrous  consequences  to  health  and  life.  Into  the  his- 
torical part  of  our  subject  I  do  not  care  to  enter  at  any  length,  but 
those  who  are  minded  to  acquaint  themselves  on  this  point  can 
easily  do  so  by  procuring  a  copy  of  the  "  Conversations  Jahrbiicher'* 
for  1863,  in  whicli  they  will  find  Leuckart*8  admirable  resuim  of 
all  the  pi*incipal  data  bearing  on  this  curious  subject.*  In  justice, 
however,  to  those  wlio  throw  most  Ught  upon  the  helminth ological 
obscurities  of  the  past,  I  may  remark  that  Dujardin,  Eschricht, 
and  Von  Siobold  were  the  first  to  show  that  tho  cystic  wonns 
(hydatids,  acephalocysts,  etc.)  were  only  phases  in  the  life- 
development  of  the  cestoda  or  tapeworms;  but  the  greatest  merit 
ia  undoubtedly  due  to  Kiichenmeister,  who  founded  tho  experimen- 
tal method  of  demonstrating  these  relations.  As  Leuckart  remarks, 
it  was  Kiichenmeister  who  first  "  hit  upon  the  idea  of  administering 

*  "  Die  iieuestern  Entdeokungen  iiber  raonxchliche  EiageweidewUmier  and   deran 
Bodnttnng  fiir  die  Gcsandheitspfteg?,"  s.  fl*27. 


T«NIA    iWUrM. 


200 


the  meaales  as  provender  to  other  animals,  and  of  studying  the 
changes  which  took  place  in  the  alimentary  canal  of  the  quadrupeds 
thus  fed.  Such  a  trial  might,  it  is  true,  veiy  naturally  su^g^st 
itself  to  any  one,  hut  this  does  not  lessen  the  merit  duo  to  Kiichen- 
meister,  seeing  that  the  result  was  thoroughly  decisive."  These 
experiments  gavo  a  new  impulse  to  the  study  of  helmintholo^', 
which  was  now  pursued  with  avidity  by  several  workers  co-operat- 
ing with  Kuchenmeister,  and  also  by  others  acting  independently, 
amongst  the  more  promiuent  of  whom  one  may  especially  particu- 
larize Van  Beneden  of  Louvain  and  Leuckart  of  Giossen. 

From  the  very  nature  of  the  ex])erimental  method  adopted,  it 
was  easy  to  perceive  tliat  occasional  errors  of  interpretation  would 
be  liable  to  occur,  even  in  the  minds  of  those  who  had  enjoyed  con- 
siderable experience  in  helminthological   pursuits  conducted  after 
the  fashion  pursued  and   systematized  by   Rudolphi.     Von  Siobold 
especially  erred  in   this  manner,  disputing  Kiichenmeister's  well- 
ascertained  results,  and  throwing  down  a  gauntlet  which  in  later 
times  has  been  taken    up  by   others.     Thus,  not   long  ago,  MM. 
Pouchet  and  Verrier  gave  a  general  denial  to  the  opuiions  of  expe- 
rimental parasitologists   respectuig  the  development  of  tapeworms 
from  Ctjitiic^rcL    Those  who  have  read  the  statement,  as  presented 
in  the  "  Comptcs  Rendus"    (for  May  5th,  1862,  p.  958),  or   the 
translation  of  it  given  in  the  July  number  of  the  "  Annals  of  Natu- 
ral History"  (3rd  series,  vol.  x.  p,  77,  et.  j*/?y.),  will  at  once  perceive 
the  causes  which  Imve  led  these  gentlemen  t-o  form  conclusions  at 
variance  with  the  experience  of  at  least  nine-tenths  of  the  leading 
helminthologista  ofthe  day.     As  Professor  Van  Beneden  remarks, 
they  err  greatly  in  supposing  that  any  one  regards  the  Go'nunts  of 
the  sheep  as  the  lai-va  of   T<^ma  serrnia  of  the  dog,  seeing  that 
nearly  all  Continental  experimentalists,   following  Kfichenmeister, 
have  maintained  that  the  »coiejf.  condition  of  this  laat-named  tape- 
worm  is  unquestionably   the  Cyailcercus  pmformia  of  hares  and 
rabbits.     The  researches  of  Leuckart  are  ospocially  conclusive  on 
this  point ;  and  my  own  experiments  at  Edinburgh  in  1856,  together 
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with  ot.liera  since  recorded,  have  left  no  doubt  in  my  mind  as  to 
the  correctnesa  of  this  view.  The  negative  result  obtained  by 
MM.  Pouchet  and  Verrier  in  their  last  experiment  (where  they  fed 
two  dogs,  each  with  a  hundred  heads  of  Cmmvnts  cerebralix)  cer- 
tainly seems  contradictory  as  regards  the  Tamm  comurus ;  whilst, 
on  the  other  hand,  it  tends  to  confirm  the  correctness  of  the 
generally  received  opinion  that  Ca'uums  cerebralia  and  T(enia  serrafa 
have  no  genetic  relation  subsisting  between  them.  Into  this  dis- 
cussion, however,  it  is  quite  unnecessary  in  this  place  to  enter  any 
further.  We  may,  T  think,  confidently  conclude  that  the  few  diffi- 
culties which  still  prevent  a  uniform  adhesion  to  the  current 
opinions  of  the  day,  will,  in  due  time,  be  satisfactorily  explained. 

10.  T^nul  soliuh. 


■  solium,  Linneus ;  GmcUn  ;  lludolphi ;  etc. 
.  nolium  (var.  ahietina),  Weinland. 

.  osfudift  •mar<jinaUbu8  soHiarhtSf  Linneus  ;   Bradloy. 

.  awurlntiva,  Pallas  ;  Bloch  ;  Batsch  ;  Sohrank. 

,  cucurbitina  plava  prVitciilo,  Goezo. 

.  hum/iiM  armntaj  Brera. 

.  lala,  Pruner. 

.  degern'r^  Hpigel. 

,  (ie)iftifn,  Gmelin. 

.fencatrafa^  Chiaje. 

.  vnlfjarU,  Werner. 

,  comviuni»y  Moquin-Tandon. 

.  aibopnncia  hominiit,  Treutler. 

,  hijdatlgfma  anomalat  Steinbach. 

.  hydtitigena  eitiVat  Fabricius. 

.finna,  Gmelin. 

,  reUvhsay  Gmelin ;  Treutler. 

■  e  capite  bojue  sj>piy  Kiichenmeislor, 

■  capewtifiy  Moquin-Tandon. 
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Gerural  an'l  Sfi^ctjle  Characters. — A  liirge  spocioa  of  centode  hplmintl),  in  ito  iK>xually- 
mAturt)  or  iiLrt>lji1n  conilttiun,  varj-injf  from  ten  to  twenty,  or  even,  it  is  said,  to  thirty 
feot  and  npwunlH  in  leugtb;  breadtb  at  tha  widuBt  part  very  nearly  ono-tUird  of  an  inch  ; 
bead  about  the  tixe  of  a  pin-cap,  globular,  but  produced  in  (Vont  so  as  t^)  form  n  short, 
oonicAl  proboscis  or  rostcUuin,  the  lutter  being  arna-d  with  a  dnublo  crown  of  hooka,  from 
twenty-two  to  twonty-eipht  in  eiicli  (.■ircular  row ;  hewl  funiitihod  with  four  sncking 
disks,  and  snoreeded  by  a  very  narrow  neck  nearly  half  au  inch  in  li-ngtU;  Uio  laltur 
being  cxintinuod  into  tbo  anterior.  Trout,  or  Kcxunlly  immaturo  part  of  tho  body,  in  whit:h 
tmcca  of  ftegmuutation  at  first  apjionr  in  the  form  of  finotrfljiHvenie  lines,  which  grada- 
aliy  becoming  more  and  more  widely  separated.  leave  brief  iiitersptires ;  these  ports 
merging  erentnally  into  diatinet  negmentsor  jointa  ;  the  earliest  forniud  immature  joints 
are  extremely  narrow,  tho  proglottis  or  fiexnally-matnre  joint  comnicueiiig  at  about  the 
four  bundrud  and  fiHipth  stgrnent  (Luuckart):  Ujh  total  numlier  of  joitita  in  a  worm  ten 
feet  long  being  upwards  of  eight  himdred  (Kuchcnmeistor) ;  mature  proglottides  twice 
aa  long  as  they  are  brood,  comparatiTely  thin  and  transparctit,  famished  with  n  braucLcd 
uteruB,  cxmHiflting  of  a  oentrnl  longitndinal  stem,  giving  off  from  seven  to  ten  bnmcliea 
on  either  siiic;  joiuta  in  ihu  form  of  liLrnmjihroililic  iso<«da,  baring  a  common  i-eproduc- 
tivo  papilla,  placed  at  tJio  Iwrderou  one  side  below  the  central  lino,  but  not  unifunuly 
either  to  the  right  or  Inft  in  series;  male  orifice  in  front  or  al>ove  the  vaginal  outlet; 
penis  BJckle-slmped;  eggfl  rounded;  hir\-iU  or  hydatid  condition  equivalent  to  the  weU- 
kuowu  meaalo  or  Cyttictsreiu  (tvla)  ceWiifca*  of  authors. 


Name  and  Hintorij, — Not  a  few  persons  still  suppose  that  tho 
common  tapeworm  occurs  solitarily  in  the  human  body,  being 
naturally  led  into  this  error  by  the  Linnean  title,  which  certainly 
was  originally  intended  to  convey  a  notion  which  we  now  know  to 
be  erroneous.  Frequently,  indeed,  it  occurs  singly,  but  Eiichen- 
meister  has  several  times  found  two  or  three  together ;  his  col- 
league, Dr.  l*fafF,  saw  seven  ;  Madame  Holler  thirty ;  and  Kiicheu- 
moistcr  adds,  "Dr.  Kleefeld  orGurlit/  once  counted  forty  expelled 
from  one  patient."  In  many  cases,  where  it  has  been  said  that  one 
enormous  long  worm  existed,  it  is  more  than  probable  that  there 
were  several  associated.  Thus,  in  Dr.  Coffin's  American  edition 
of  Brera's  "Treatise  on  Verminous  Diseases,"  which  has  also  been 
quoted  by  Woinland,  *'  Van  Doeveren  relates  the  history  of  a  pea- 
sant who,  after  taking  an  emetic,  evacuate*!  sixty  metres  (upwards 
of  sixty-five  yards)  of  Tajnia,  and  who  probably  would  have  voided 
more  if  he  had  not  broken  the  worm  from  an  apprehension  that  he 
was  discharging  all  his  intestines."  One  can  scarcely  believe  this 
was  a  single  specimen  of  7\enla  solium. 

The  tapeworm  in  its  strobile  condition  has  been  kno\vn  fi-om 
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the  earliest  tiinus,  though  poa3iI)ly  not  earlier  tlian  the  measles, 
from  whicli  the  worm  originates.  Hippocrates,  Pliny,  and  Aria- 
totle  described  tho  ftill-grow-n  wonu  ;  and,  in  regard  to  the  larvse, 
some  have  gone  »o  far  as  to  exjiross  their  belief  that  the  prohibition 
of  swino*3  fiosh  a8  ibod  amongst  tlie  Jews  and  other  Orient-al  people, 
was  dictated  by  sanitary  considerations.  Weinlaud  suggests  that 
tho  Mosaic  commandment  not  to  eat  pork  might  have  originat^nl  in 
an  old  popular  notion  '*  of  the  fact  that  tapeworm  sometimes  cornea 
fi'om  this  food."  Certainly,  one  must  admit  tho  possibility  of  tho 
truth  of  Weinlund's  hypothesis  ;  for,  if  one  supposes  Moses  to  have 
been  »ui>eniatiirBlly  informed  that  (measly)  pork  would  produce 
tapeworm  disease  among  the  people,  one  naturally  asks  why  voal 
uud  beef  should  not  also  have  been  prohibited,  seeing  that  these 
meats  also  harbour  tapeworm  larv^,  nearly  as  frequently  as  pork. 

Anatomif. — Now  that  the  g(jneral  organization  and  mode  of 
development  of  this  species  is  so  well  understood,  it  is  a  matter  of 
regret  that  the  manifest  eiTors  of  earlier  writers  are  not  more  care- 
fully excluded  from  our  ordinary  matnials  of  zoology  and  compara- 
tive  anatomy.  I  allude,  for  example,  to  such  points  as  the  still 
uKsertetl  presence  of  a  mouth  and  digestive  canal  in  the  T(enia, 
which  cannot  be  maintained,  since  repeated  demonstratious  have 
cleaily  proved  this  view  to  be  erroneous.  These  falsely  so-called 
alimentiiry  canals  constitute  tlio  water- vascular  system  wliich  will 
be  briefly  dtacribed  below.  I  say  "  briefly,'*  because  the  limits  and 
tlesign  of  this  work  will  not  permit  me  to  give  excessively  minute 
juiatomical  details. 

The  head  of  T<enia  itoUum  is  seldom  seen  in  our  public  anato* 
mical  museums,  although  the  evacuation  of  entire  adult  tapeworms 
ia  not  of  very  rare  occun'ence.  Placed  under  the  microscope,  it 
displays,  in  addition  to  the  characters  already  mentioned,  a  rjuan- 
rity  of  dark,  almost  black,  pigment  granules,  which  are  particularly 
abundant  at  the  base  of  the  rostellnm,  and  in  the  neighbourhood 
oftheh(X>k  sacs.  They  exhibit  a  bright  crystalline  aspect,  and 
vary  somewhat  in  quality ;  this  proportion,  however,  being  neither 
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dependent  on  age  nor  eituation.  They  are  eqimlly  present  and 
abundant  in  the  pork-raoasle,  and  in  the  specimens  of  Gysiker- 
Gtis  cdlnhs(s  derived  from  the  human  subject.  The  cephalic  hooks 
of  tliis  cestode  arc  comparatively  large,  those  of  the  greater  series 
measuring  aa  much  as  ^w  j  whilst  the  smaller  have  an  extreme  length 
of  about  ^,".  The  sharp  thom-liko  extremities  of  the  hooks  of 
both  circles  terminate  outwardly  at  a  common  point  of  distance 
from  the  centre  of  the  rostellum  ;  so  that  a  lino  earned  from  point 
to  point,  in  succession,  will  indicate  the  circumferential  limit  of  the 
double  crown,  forming,  in  fact,  a  simple  circle.     The  roots  and 
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Fig.  46. — Fngaicut  of  the  tlrobiU  of  Taitia  tolttim,  LJnacuft ;  allowing,  mora  pertioulnrljr,  ihe 
reproductive  ipparatuB  and  witer  veMcla  of  ■  aiogle  proglottil. — Bokituuky. 


stems  of  tlie  hooks  are  received  into  a  correapomUng  double  series 
of  80cket-Uke  pouches,  wliicliai*e  visible  oven  when  the  hooks  them- 
selves may  be  wanting.  They  were,  I  believe,  first  accurately  de- 
scribed by  Kilchenmeister.  The  tegumentary  covering  of  the  head 
difl'ers  in  no  important  particular  from  that  of  the  rest  of  the  body, 
displaying  an  external  thin,  smooth,  transparent,  chitinous  epidermis 
superimposed  on  a  rather  thick,  fibrous  corium.       Beneath    the 


214 


ENTOZOA. 


Iftttcr,  there  are  layers  of  longitiidinal  and  transverse  musculai* 
fibrea,  pervaded  by  a  great  quantity  of  so-called  caleareouB  corpus- 
cltis.  These  oval  bodies,  about  which  more  Avill  be  said  hereafter, 
also  occur  in  the  corium,  but  not  in  the  cuticular  layer.  Beneath 
these  structui'es,  in  the  mature  segments,  we  find  a  dense  layer  of 
parenchyma,  which  forms  a  limiting  membrane,  within  which  is 
enclosed  the  central  reproductive  mass.  Tliis  latter  consists  of  an 
anterior  testicular  group  of  olemeuts,  and  a  posterior  uterine  group. 
The  former,  in  place  of  a  simple  testis,  consists  of  a  number  of 
small  vesicles  or  sacs,  in  which  filiform  spermatozoa  have  been 
detected ;  these  latter,  when  ripe,  being  conducted  by  a  vas  deferens 
into  a  seminal  pouch  from  which  a  canal  passes  laterally  into  the 
penis;  the  latter  organ.in  its  retracted  condition, being  lodged  within 
a  flask-shaped  sheath  or  cirrhus-pouch.  The  female  organs  are  some- 
what more  complicated.  They  consist  of  two  masses  of  vitelligene 
glands  occupying  a  limited  space,  a  small  ovarium,  a  centrally- 
placed  and  largely-developed  branched  utei'us,  canals  of  outlet  lead- 
ing from  all  these  organs,  and  enlargements  of  the  main  passages 
to  form  internal  seminal  reservoirs ;  also,  a  vaginal  canal,  which 
is  widened  at  its  termination  to  foi-m  a  receptacuium  for  the  curved 
penis.  These  several  parts,  as  well  as  their  development,  have  been 
ably  determined  and  investigated  by  Leuckart,  to  whoso  well-known 
treatise  1  must  refer  those  who  desire  more  minute  details. 

In  addition  to  the  above-named  structures,  the  entire  series  of 
joints  from  tho  head  downwards  are  traversed  by  a  set  of  vascular 
canals,  which  are  doubled  in  the  region  of  tho  head.  These  consti- 
tute the  so-called  aquiferous  system.  It  is  usually  described  as 
consisting  of  two  main  channels,  one  passing  down  on  either  side 
of  the  worm,  and  both  being  connected  by  transverse  vessels,  which 
occur  singly  at  one  end  of  every  joint.  This  statement  of  their 
arrangement  is  substantially  correct ;  and  without  entering  into 
minute  details,  I  may  hero  remark,  in  passing,  that  they  do  not 
form  tubes  of  uniform  thicknesa  throughout  tlieir  course,  but  pre- 
sent distinct  bulbous  enlargements  at  every  joint,  where  tho  trans- 
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verse  branches  are  given  off.  This  I  have  recently  oscortainod  from 
the  CHreful  injection  of  a  perfectly  fresh  tapeworm.  In  the  neigh- 
bourhood of  the  head  the  two  channel  divide  to  form  four  distinct 
vessels,  which,  according  to  Kuchenmeister,  **  are  united  quite  at 
the  front  of  the  Iiead  !)y  a  common  transverse  branch,  as  thick  as, 
or  thicker  than,  tliemselves."  Kiichenmeister  also  thought  he  re- 
cognized the  existence  of  cilia  ^rithin  these  canals,  such  as  have 
undoubtedly  been  shown  by  Van  Beueden,  Virchow,  Wagoner,  and 
others,  to  occur  in  allied  ceatodes. 

The  eggs  of  Tmiia  solium  in  their  mature  condition  present  a 
globular  figure,  and  are  easily  recognized  by  their  remarkalily  tliick 


Via.  47. — BepruenlaUon  of  the  mode  or  union  of  the  btonl  uu]  IfmnsTfm  TMculor  trunk*  in 
Tamia  tolium ;  otttUnot)  with  the  aid  of  a  aunrrn  {^  40  cltim.) — Originoi. 


shell,  which  surrounds  the  contained  six-hooked  embryo,  leaving  a 
brief  interspace  between  the  surface  of  the  latter  and  the  inner 
layer  of  the  shell.  They  present  an  average  diameter  of  -^  of  an  inch, 
the  shell  itself  measuring  about  ^"  in  thickness.  As  cai-ly  as  the 
year  1856  I  observed  that  many  of  the  e^s,  whilst  still  within  the 
uterine  branches,  displayed  an  outer  envelope,  very  delicate  in 
Structure,  and  totally  dissimilar  from  the  egg-shell  proper.  This 
has  since  been  more  accurately  desci-ibed  by  Weinland,  and  08|>o- 
cially,  also,  by  Louckart,  who  has,  moreover,  given  a  minute  account 
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of  the  development  of  the  ova  and  embryos  from  their  earliest 
commencement.  The  outer  membrane,  according  to  the  latter 
authority,  constitutea  the  primitive  yeik-membrane,  within  which 
a  part  of  the  yeIk*contenta  separate  to  form  the  true  egg  and  em- 
bryo by  a  process  of  daughter-cell  formation  ;  the  other  part  of 
the  yelk  remains  as  a  granular  mass,  being  concerned,  possibly,  as 
au  organ  for  Bocrtiting  the  true  chitinous  sliell  (Fig.  4,  Plate  XU). 
When  the  true  slioll  is  fully  formed  and  the  outer  layer  is  still  in  exis- 
tence I  have  observed  this  granular  mass  to  be  altogether  absent. 
Weiiilanil  deaoribes  a  second  delicate  or  middle  membrane  \\-ithin 
the  outer  one  (in  Ilifmfmohjfiii)^  but  this  may  be  only  the  surface  of 
the  coagulated  contents,  which,  in  addition  to  the  well-defined 
gnunilar  mai^s,  consists  of  loose  gnmulca  floating  in  a  clear  albu- 
minous fluid.  Tho  true  shell  displays  a  series  of  radiating  and  cir- 
cular lincis  ;  tliu  former,  however,  are  more  conspicuous  than  the 
liilJcr,  hiilng  tluo,  according  Ici  Leiickart,  to  the  presence  of  a  series 
of  lino  rnd-liko  chitinous  elements,  which  are  formed  on  the  exter- 
nal surface  of  tho  original  true  shell  membrane.  Tho  enclosed 
emliryo  presents  a  simple  granular  aspect,  and  is  furnished  with 
six  boring  spines,  iiiranged  in  three  pairs,  the  whole  being  invested 
by  an  extremely  delicate  skin-membrane,  which  is  separated  from 
tho  inner  surface  of  the  shell  by  a  clear  transparent  fluid.  The 
embryo  measures  xis,"  in  diameter. 

Leaving  tho  consideration  of  the  mcaj*le  as  a  disease  for  sub- 
Hcfliirnt  noli(H',  I  now  proceed  to  glance  at  the  so-called  scohx  or 
latvul  condition  of  this  tapeworm,  wliich  in  its  most  complete 
stage  of  ilevelopnuMit  constitutes  the  well-known  Cyi^tici^rcus  {iel^) 
cfUuloHw  (if  authors.  Its  earlier  stages  of  growth  have  l>een  ably 
worked  out  by  Louokart.  In  this  kind  of  investigation,  it  is 
true,  he  wbb  anticipated  by  Rainey,  but  it  may  be  reason- 
ably doubted  if  the  minute  corpuscles  described  by  Hainey  ae 
ropre sonting  •*  the  earliest  indication  of  this  species  of  Oysticercos*' 
have  anything  to  do  with  the  measles  whatever.  It  unfortunately 
happens,  also,  that  the  so-called   Raineyan  sacs  with  their   con- 
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tained  corpuscles  liad  been  previously  described  by  Hessling,  who 
discovered  them  in  the  muscular  fibres  of  the  heart  of  the  sheep, 
ox,  and  roe.*  They  were  regarded  by  liim  as  granular  masses 
formed  by  the  disintegration  or  breaking  up  of  the  muscular  sub- 
stance, but  Leuckart  thinks  it  more  probable  that  they  are 
organized  slnictures  comparable  to  the  so-called  sacs  of  Psoro- 
spermia?. 

The  smallest  measles  found  by  Leuckart  measured  as  much  as 
is"  in  length,  being  obtained  from  the  brain,  liver,  and  intermuscu- 
lar substance  of  a  pig  fed  with  tapeworm  proglottides  about  thirty 
days  previously.  Only  those  specimens,  however,  occurring  in  the 
liver  at  this  early  period,  displayed  an  outer  membrane  proper  to 
the  worm  itseli",  the  others  being  simply  invested  with  capsules 
formed  out  of  the  surrounding  connective  tissues  belonging  to  the 
host.  Many  measle  masses  in  the  same  host  were  much  larger, 
presenting  an  average  diameter  of  'b".  The  smallest  of  the  above- 
mentioned  already  displayed  a  smooth,  transparent,  homogeneous, 
outer,  cuticular  membrane,  overlying  a  double,  finely-granular 
corium  ;  the  latter  being  traversed  by  a  branched  system  of  aquife- 
rous vessels.  These  vessels  proceed  fi-om  a  central  spot,  which 
marks  the  position  of  the  so-called  head-cone  or  receptaculum 
capitis.  It  is,  in  fact,  the  first  well-marked  indication  of  that 
flask-shaped  capsule  within  which  the  head,  neck,  and  body  of  the 
Cysticercus  is  formed,  and  which  Goeze  long  ago  very  aptly  com- 
pared to  a  lantern  (Figs.  5—10,  Plate  Xll).  As  growth  proceeds,  a 
very  interesting  series  of  changes  takes  place  within  this  cavity,  by 
virtue  of  which  these  several  parts,  as  well  as  their  own  distinctive 
organs,  are  continuously  brought  into  view.  A  central  granular 
mass  forms  the  true  foundation  of  the  head,  its  upper  or  stalk-like 
extension  forming  the  future  neck  and  body.  Fiu*ther  develop- 
mental changes  (into  the  minuter  particulars  of  which  the  limits  of 
this  work  forbid  me  to  enter)  successively  result  in  the  evolution  of 
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the  internal  water-vaacular  system,  the  calcareous  corpuscles,  tte 
marginal  transverse  ibldinga  of  the  body,  the  four  suckers,  theros- 
tellum,  and,  in  particular,  the  double  coronet  of  hooks.  All  these 
metamorphoses  have  been  minutely  investigated  and  described  by 
LfCuckart,  who  also  finds  that  the  complete  development  of  the 
Cystifercus  cellulosx  is  ordinarily  accomplished  within  the  space  of 
ten  weeks. 

In  its  highest  grade  of  fonnation,the  Cyaticerats  celluh9{ryOr  pork 
measlc,  presents  the  appearance  of  an  elliptical  or  reniform  hydatid, 
varying  in  size  from  that  of  a  pea  to  that  of  a  small  kidney-bean. 
The  measles  present  an  average  diameter  of  4' » but  some  exceed  this 
considerably.  The  vesicle  displays  a  more  or  less  opalescent  appear- 
ance, the  density  being  nmch  increased  at  the  side  where  the  head 
and  neck  is  lodged  witliin  the  so-called  receptaculum,  or  Goeze's 
lantern  (B'igs.  11 — 13,  Plate  XII).  If  one  such  measle  be  dissected 
or  broken  up,  it  will  be  immediately  perceived  that  the  great  vesi- 
cular portion  constitutes  the  bladder-like  caudal  extremity  of  the 
Cyaticercus,  wliilst  the  head,  neck,  and  body  can  be  drawn  out  so 
as  to  exhibit  a  vermiform  character.  Even  before  the  vesicle 
is  injured,  one  can  readily  perceive  that  these  last-named  parts  lie 
coiled  within  the  receptarnlum  in  a  spiral  manner.  The  neck  and 
body  display  a  series  of  tolerably  regular  transverse  folds,  and  on 
microscopic  examination,  the  cephalic  hooks,  suckers,  and  calcare- 
ous cor])usclcs  are  readily  bi'ought  into  view.  The  hooks,  about 
twenty-four  in  number,  have  each  a  straight  shaft,  a  barb-like 
anterior  root,  and  a  claw-like,  sharply-pointed  extremity ;  in 
other  respects  they  resemble  those  of  the  adult  tapeworm.  In 
like  manner,  the  calcareous  corpuscles,  which  Smith  erroneously 
designated  assimilating  cellules,  present  appearances  very  little  dif- 
fering from  those  seen  in  the  ftdl-gro\vn  animal.  They  consist  of 
clearly-defined,  circular,  oval,  elliptic,  oblong,  or  reniform  disks, 
measuring,  according  to  Smith,  from  ^"  to  iss  in  diameter. 
Their  more  intimate  structure  and  nature  will  be  found  fidly  dis- 
cussed elsewhere  in  this  work.     As  regards  the  general  structure 
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of  the  Cysticercus,  I  need  scarcely  add  that  no  trace  of  diges- 
tive or  other  internal  organs  can  anywhere  be  distinguished 
within  the  body,  whilst  the  caudal  vesicle  itself  is  simply  distended 
with  a  clear,  transparent,  albuminous  fluid. 
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CHAPTER    V. 

TAENIA    SOUUM. 

Devulopnient  of  iho  oommoii  taiwworm — The  life  phases  of  Txnia  solium  regarded  aa 
parti  of  the  "  soologioal  individual  '* — Iiyurious  effects  upon  m&u — Particular 
inittaiioes— Frwuiency  of  Cysticerci  in  the  human  brain — Mr.  Hulke's  case — Pre- 
eautionh  suggested — Statistics — Treatment. 

Havino  devoted  an  entire  chapter  to  the  consideration  of  the 
genei'al  chai-aoteristics  and  structure  of  the  common  tapeworm, 
both  in  its  adult  and  larval  conditions,  I  proceed,  in  as  brief  a  man- 
ner as  possible,  to  give  an  epitomised  view  of  the  developmental 
changes  and  wanderings  which  are  undergone  by  this  species  in  its 
passage  from  the  free  proglottis  condition  into  the  ordinary,  sexu- 
ally mature  r(p»i<*  t^oUum.  A  part  of  these  life-changes  have 
been  indicated  already,  but  their  intermutual  relations  have  now 
to  be  described  and  explained  under  a  separate  head. 

Develo}»nent — After  the  proglottis  (which,  it  must  be  borne  in 
mind,  is  furnished  with  male  and  female  reproductive  oi^ans)  has 
imdergone  impregnation  by  contact  with  another  pn^lottis,  there 
results  from  this  the  formation  of  eggs  within  it,  which  eggs, 
whilst  still  within  the  body  of  the  parent,  develop  into  embryos, 
the  latter  still  retaining  the  ^gg  coverings.  At  this  time  the  pro- 
glottis is  about  to  undergo  a  passive  xAigration,  and  having  de- 
tached itself  from  the  strobila,  it  is  soon  expelled  from  the  bowel  of 
the  host,  thus  finding  its  way  into  some  cesspool,  or,  it  may  be,  into 
the  open  fields.  The  pn^lottides  move  about  for  a  time,  but  the 
growth  of  the  midtitude  of  embryos  within  their  interior  causes  the 
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proglottis  sooner  or  later  to  burst,  and  the  embryos  thus  become 
dispersed ;  soine  are  thus  conveyed  down  drains  and  sewers,  others 
are  lodged  by  the  roadsides  in  rlitchcs  and  waste  places,  whilst  great 
quantities  iire  scattered  far  and  wide  by  winds  or  insects  in  every 
conceivable  direction.  Each  embryo  is  funiishcd  with  a  special 
boring  apparatus,  liaving  at  its  anterior  end  three  [jairs  of  hooks ; 
the  entire  group  of  embryos  of  any  singlo  proglottis  is  consequently 
called  the  "  six-hookod  brood."  After  a  while,  by  accident,  as  it 
were,  a  pig  coming  in  the  way  of  these  embryos  or  of  the  proglot- 
tides is  Uable  to  swallow  them  along  with  matters  taken  in  as  food. 
The  embryos,  immediately  on  their  being  transferred  to  the  digestive 
canal  of  the  pig,  escape  the  eggshells  and  bore  their  way  through  the 
living  tissues  of  the  animal,  and  having  lodged  themselves  in  the  fatty 
parts  of  the  flesh,  they  there  rest  to  await  their  further  transfor- 
mations or  destiny.  The  animal  thus  infested  bocomo  moasled,  its 
flesh  constituting  the  so-called  measly  pork.  In  this  situation  the 
embryos  drop  their  hooks  or  boring  apparatus  and  become  trans- 
formed into  the  GysHcercxis  celhOomv.  A  portion  of  this  measled 
meat  being  eaten  by  ourselves,  either  in  a  raw  or  imperfectly 
cooked  condition,  transfers  the  Cysticercus  to  our  own  alimentary 
canal,  in  which  locaUty  the  Cysticercus  attiiches  itself  to  the  wall  of 
the  human  intestine,  and,  having  secured  a  good  anchorage,  begins 
to  grow  at  the  lower  or  caudal  extremity,  producing  numerous 
joints  or  buds  to  form  the  strobila  or  tapeworm  colony. 

Thus  the  cycle  of  life-development  is  completed,  and  we  have  a 
simple  alternation  of  generation  in  which  the  immediate  product  of 
the  proglottis  (or  sexually-mature  zooid-individual)  is  a  six-hooked 
brood ;  by  metamorphosis  the  latter  becomes  transformed  into  the 
Cysticercus,  having  a  head  with  four  suckers,  and  a  double  crown 
of  hooks ;  and  by  gemmation  the  latter  gives  rise  to  a  whole  colony 
(strobila)  of  individuals,  the  greater  part  of  wliicli  are  destined  to 
become  sexually  mature  zooid- individuals,  or  proglottides.  It 
will  be  observed,  therefore,  that  the  product  of  a  single  ovum 
is,   ia    the  first    instance,    a  single  non-sexual  embryo ;  in   the 
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second  phase,  it  becomes  a  non-sexual  Cysticercus  (these  two 
phases  together  constituting  the  pi*ow)zooid)  ;  in  the  third  change 
it  gives  off,  by  budding,  numerous  geramules,  most  of  them  des- 
tined to  bo  sexually-matiirc  individuals  (or  deuterozooids),  in 
this  way  resembling  their  original  parents.* 

As  I  have  already  attempted  to  sliow  in  the  case  of  Tcenia 
serratat  tho  relation  and  nature  of  these  developmental  changes 
may  be  further  sirapliBed  by  placing  the  various  life  phases  in  a 
tabulated  form,  as  follows  : — 


Zoau«iC4L  Individual  .  . 


a.  Hgg  in  all  stages.  % 

b.  Six-Uook«l  embiyo  ^=  proscolez.  / ., 

c.  Renting  laim  or  Cjfstictreiu  {ttta)  C 

CfUitlaug  (kcoIcx).  J 

(/.  Immature  tApewvrm. 
r.  Strobila,  or  BuxiuUly-mature  TVnmi  loUum. 
f.  rroglottis(cacDrbttii]nfih=freeBegTnent^:doutoroz(xnd. 


Injuriotts  effects  upon  Man. — The  common  tapeworm  may  be 
said  to  act  prejudicially  against  our  species  in  three  different 
ways.  It  may  directly  cauao  disease  and  death  by  infesting  our 
bodies,  at  one  time  in  the  adult,  and  at  another  time  in  the  larval 
state;  it  may  also  indirectly  affect  our  health  and  wealth  by  ren- 
dering the  flesh  of  swine  innutritions  or  altogether  unfit  to  be  used 
as  food. 

When  one  or  more  sexually-mature  tapeworms  have  developed 
themselves  within  the  human  intestine,  they  give  rise  to  a  variety 
of  unpleasant  symptoms,  more  or  less  marked  according  to  the 
habit  or  irritability  of  the  patient.  According  to  Davaine  (p.  103 
of  his  **  Traits")  the  principal  features  are  "vertigo,  noises  in  the 
eai^,  impairment  of  sight,  itching  of  the  nose  and  anus,  salivation, 
dyspepsia  and  loss  of  appetite,  colic,  pains  over  the  epigastrium  and 
in  different  parts  of  the  abdomen,  palpitation,  syncope,  the  sensa- 
tion of  weight  in  the  abdomen,  pain^i  and  lassitude  in  the  limbs,  and 


•  Pan  of  the  nbave  in  taken  (W«n  my   )U"tii*lr,  "  AUcriialiim  of  Gciicmliotis,"  lu  the 
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emaciation.*'  In  addition  to  these,  many  other  anomalous  symptoms 
may  present  themselves,  or,  as  Davaine  remarks,  periodical  tits  of 
faintness,  with  one  or  more  of  the  above  accompaniments,  may  recur 
with  considerable  rejfipilarity.  Of  course,  in  all  cases  wliere  a  suspicion 
exists  as  to  the  cause  of  these  symptoms,  a  true  solution  can  only 
be  amved  at  by  ocular  proof  of  the  passage  of  proglottides  or  cu- 
curbitini.  In  most  cases,  restlessness  and  anxiety  are  conspicuous 
features,  and  it  has  also  been  observed  that  the  symptoms  acquire 
a  greater  intensity  in  female  patients.  The  increase  or  loss  of  appe- 
tite on  the  one  hand,  and  the  absence  or  presence  of  diarrhcEa  on 
the  other,  are  criteria  of  very  little  value,  as  their  occurrence  or 
non-existence  is  altogether  nncei-tain.  In  severe  cases,  the  sym- 
pathetic phenomena  become  very  strongly  marked,  manifesting 
themselves  in  the  form  of  hysterical  fits,  chorea,  epilepsy,  and  epi- 
leptiform seizures,  in  which  the  convulsions  may  become  extremely 
alarming. 

Amongst  some  of  the  more  interesting  and  remarkable  cases 
recorded  in  our  English  joumals,  I  may  instance  that  of  Mr, 
Hutchings,  where  a  complete  cure  followed  the  evacuation  of  the 
worm  which  liad  produced  convulsions.  Mr.  Tiiffiiell  records  a  case 
where  irritability  of  the  bladder  and  stricture  of  the  urethra  were  en- 
tirely dependent  on  tapeworm,  as  proved  by  the  subsequent  recovery. 
At  a  meeting  of  the  Pathological  Society,  in  1853,  Dr.  Winslow 
mentioned  his  experience  of  three  or  four  cases  of  mania  arising 
irom  tapeworm  ;  whilst  on  the  same  occasion  Drs.  Ryan  and  Davey 
each  recorded  a  similar  instance.  A  case  had  also  been  previously 
published  by  Mr.  W.  Wood.  At  a  meeting  of  the  London  Medical 
Society,  held  on  the  10th  of  April,  1837.  Dr.  Theophilus  Thomson 
(during  an  interesting  discussion  on  this  subject)  stated  the  facts 
of  a  case  where  the  presence  of  tapeworm  had  given  rise  to  a 
tumuHuous  action  of  the  heart;  thi.s  symptom  entirely  disappear- 
ing after  evacuation  of  the  worm.  Our  journals  likewise  (anony- 
mously) record  a  considei'able  nuniljer  of  cases  from  foreign  sources. 
Thus,  in  the  "London  Medical  Gazette  "  for  1840,  there  is  the  case 
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of  a  lady,  aged  thirty-seven,  who  had  convulsions  attended  with 
complete  loss  of  consciousness,  the  separate  fits  lasting  an  hour  at 
a  time.  The  passage  of  the  worms  effected  a  complete  cure.  In 
the  same  journal  for  1838,  there  is  also  the  case  of  a  younger 
lady  (aged  twenty-seven)  suflering  from  epilepsy,  in  whom  a 
complete  euro  had  been  similarly  brought  about ;  here,  however, 
in  addition  to  a  single  specimen  of  the  Tit^nia  solium,  there  were 
two  lumbrici  present.  This  journal  also  gives  Ettmuller's  case, 
where  eighteen  tapeworms  were  the  cause  of  hysteria ;  and  like- 
wise the  case  published  by  Steinbeck,  where  the  symptoms  pre- 
sented an  altogether  peculiar  character.  More  precise  references 
to  the  above,  and  other  instances,  will  be  found  in  the  "  BibUo- 
graphy"  of  this  work,  under  the  author's  names. 

Distressing  as  some  of  the  above-described  phenomena  are, 
the  injurioiis  effects  they  produce  are  as  nothing  compared 
with  the  calamities  wliich  follow  the  deposition  and  growth  of 
the  tapeworm  larvae  within  our  bodies,  at  least,  when  these 
so-called  Cysticerci  take  up  their  abode  in  our  more  imj>oi*tant 
vital  organs.  Fortunately,  this  latter  contingency  is  of  com- 
paratively rare  occurrence,  and  yet  it  is  probable  that  at  least 
one  hundred  cases  have  come  to  light,  where  the  Cysticercus 
rcilufoiid'  has  caused  death  by  its  development  within  the  human 
brain.  Criesinger  alone  has  collected  between  fifty  and  sixty  such 
cases,  two  of  which  came  under  his  own  observation.  From  a 
minute  analysis  of  these  cases  he  has  attempted  to  establish  a 
series  of  diagnostic  signs  by  which  the  presence  of  Cysticercus  in 
the  brain  may  be  recognized.  Even  should  he  have  succeeded  in 
this  respect,  one  is  at  a  loss  to  comprehend  how  any  curative 
result  could  accrue  from  the  formation  of  a  con*ect  diagnosis.  It 
is  a  step,  however,  in  the  right  direction  ;  and  we  gather  from  his 
accurate  observations  (for  reference  see  "  Bibliography")  that  in 
some  instances  the  symptoms  may  be  obscure  or  altogether  wanting. 
In  a  second  set  of  cases,  epilepsy  exists  without  mental  rlisturbance. 
In  a  third  set  epilepsy  is  accompanied  with  true  maniacal  synip- 
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toms,  or  there  may  be  simple  imbecility.  In  a  foiu'th  set,  mental 
distm'bance  may  occur  wnthout  the  epilepsy  ;  whilst  in  another 
^oup  of  cases  there  is  ordinarily  neither  epilepsy  nor  mental  per- 
tin'bation,  but  in  those,  however,  cerebral  symptoms  of  irritation 
or  torpor  ultimately  supervene  shortly  before  death.  Wlien  Grie- 
singer  adds,  moreover,  that  *'  the  epile]>sy  from  Oysticercus  is  in  all 
respects  like  cerebral  epilepsy,  and  tlie  psychical  disturbances  in 
general  have  nothing  characteristic  about  them,"  he  seems  almost 
to  make  the  admission  that  tho  diagnosis  of  Cysticercus  in  the 
human  brain  ia  next  to  impossible.  Even  if  our  suspicions  were 
aroused  as  to  the  presence  of  tapeworm  larva?  in  tho  brain,  it  woidd, 
of  course,  be  utterly  impossible  to  say  whether  the  larvm  in  ques- 
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tion  were  referable  to  Ctfsticercug  cpUuhseey  or  whether  they  were  the 
ordinary  hydatid -acephalocysts  of  Titmia  echinofoct'us.  Moreover, 
in  the  cases  on  record,  where  the  larvre  have  been  removed  pogt- 
morteni,  we  have  not  always  been  satisfiictorily  informed  as  to  their 
true  character.  In  addition,  also,  to  the  above-mentioned  symp- 
toms, Griesinger  and  others  have  noted  tliat  in  some  cases  the 
phenomena  were  not  unfrequently  attended  with  peculiar  symp- 
toms, "  such  as  squinting,  alteration  in  the  pupils,  avoidance  of 
light,  headache,  coma,  anomalous  sensations  in  the  limbs,"  etc. 

Cysticerci  may   develop   themselves   in   almost  any   situation 
in  the  human  body,  but  they  occiu*  most  frequently  in  the  subcuta- 
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neou»,  areolar,  and  intermuscnlar  coniieotive  tissue ;  next  most  com- 
monly in  the  brain  and  eye,  and  lastly,  in  the  substance  of  the  heart 
and  other  viscera  of  tlie  tniuk.  Several  interesting  cases  have 
appeared  in  our  oivn  journals.  Thus  Mr.  Toynbee  records  a  case  of 
an  hydatid  (which  I  take  to  be  the  Cifsiirercm  ceUnfosa;)  situated  in 
the  middle  cerebral  fossa  beneath  tho  dura  inatei'f  but  in  this  instance 
death  ensued  from  other  causes.  Mr.  Ottlcy  gives  the  case  of  a 
woman  aged  forty,  where  an  undoubted  Cysticercus  in  the  brain 
gave  rise  to  distressing  fits,  convulsions,  and  death.  Then,  again, 
there  is  Dr.  Burton's  workhouse  patient,  only  twenty  years  of  age, 
who  was  found  dead  in  bed,  and  who  at  the  time  of  admission  merely 
complained  of  pain  in  the  head.  After  death,  foiu*  hydatids  (Cy«- 
ticerci)  were  found  in  the  ti(^er  ancillare  at  the  summit  of  the  spinal 
marrow,  M.  Bouvier*8  similar  case  is  also  reported  in  our  perio- 
dicals. Of  instances,  also,  where  Cysticcrci  occupied  the  cavity  of 
the  eye,  we  have  one  or  two  cases  by  Mackenzie  of  Glasgow,  one 
by  Mr.  Rose  of  Swaffham,  and  others  by  Windsor,  Logan,  and 
Estlin.  Amongst  the  more  peculiar  cases,  I  may  mention  that 
described  by  Dr.  Greenhalgh  in  the  "Lancet"  (1848),  where  the 
Cysticercus  was  lodged  within  the  substance  of  the  Hp.  Five 
similar  cases  are  likewise  recorded  by  Holler  of  Stuttgard.  Then 
there  is  Dupuytren's  case  of  a  Cysticercus  ensconced  within  the 
great  peroneus  muscle  ;  and  also  Foumier's,  where  several  of  these 
soolices  were  said  to  have  been  found  in  a  boil.  Lastly,  T  may 
observe  that  the  well-known  example  of  the  so-called  Tmchelocam- 
pyhiSf  discovered  by  Fredault  in  the  human  brain,  is  neither  more 
nor  less  than  the  common  Cysticercus  ceUuIosce. 

It  is  worthy  of  remark,  as  Grie.'finger  has  also  observed,  that  in 
cases  where  the  Cysticerci  have  taken  up  their  temporary  residence 
in  the  brain,  they  are  usually  found,  post-viortein^  in  the  grey  cor- 
tical or  peripheral  substance  of  the  cerebrum.  The  record  of  an 
(hitherto  incompletely  described)  instance  of  this  kind,  for  the  par- 
ticulars of  which  f  am  indoi>tecl  to  my  colleague,  Mr.  Hulke,  will 
faithfully  illnstrate  the  pathological  appearances  ordinarily  exhibited 
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in  such  cases.*  Tlie  "liost**  or  bearer  of  this  parasite  was  a  patient 
at  King's  College  Hospital,  and  he  suffered  from  epileptic  fits,  one 
of  which  caused  his  death  in  the  month  of  January,  1855.  A  aeclw 
cadaveric  revealed  the  presence  of  numerous  small  cysticercal  hyda- 
tids in  the  brain,  near  the  surface.  The  conditions  presented  by  one 
or  two  of  the  Cysticerci,  with  and  without  their  investing  capsules, 
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i,  •imiJar  wctLon,  irith  a  teoond  OHpttilo;  c,  cj§t  roniored  from  ili  aipiul«,  to  exhibit 
ita  TMcular  ehamctor;  d,  the  goino  torn  op«n,  u\d  d'vplujiDg  the  more  dvlicvla  h,rdft- 
ojBt  i*it))tn,  vrbivli  portiaU;  proCnidei  ittelf  ;  e,  [he  little  blsdder-liko  Cyttie^rrtit  en- 
t'lntlj  Bep&nted ;  a  dark  spot  markicK  the  poiition  of  Qoets'%  lontvrn  {rtceplatnUum  capUit)  -, 
f,  tbfi  same  partly  unfuUrd  ;  y,  th«  unrolled  lietu),  neck,  and  bod;  of  the  Cyiiieerc%»,  sepanted 
from  the  caudal  Traiclt!  in  wliieli  it  wu  lodged,  and  Qittcnod  under  s  tltio  portion  of  gla«*  ;  it 
exhibits  ou  oifocitv  about  tbe  head  and  oumrrous  eonvpicuoui  lraniT«rae  Udm  ;  k,  portion  of 
the  aame,  ahowinf;  that  tbe  traoavorM)  line*  are  da«  to  tolerably  repilar  folding!  of  the  iBiegu- 
ment  ;  italaoeihibitiitho  IntnitparpntcpidenQii  in  prollle,  anamber  of  delic&tu  Uuve  ruiuiiud  in 
tbe  long  axis  of  tbe  Moment*,  and  •  aerie*  of  nucleated  veaiclea  (i:»Icarcoua  corpiiKl««] ;  i,  dia- 
section  of  the  oapaule  of  anotber  ipeotinen,  ex[>aaing  (be  raaculor  cjst  in  ti44i  4^  iaolotcd  cjat, 
with  KTcaaal  ramifving  upon  ita  external  aorface. —  Uulke. 

are  represented  in  the  accompauying  woodcut  (fig.  49)  from 
original  drawings  executed  by  Mr.  Hulke.  Tho  subscribed  refer- 
ences will  suffice  to  explain  the  more  minute  details.  As  there 
were  several  specimens  of  the  Cysticercua  present  I  have  since  had 


*  'f  hiti  cane  U  \meAy  iUusttutcd  in  my  paper  on  "  Puraiiitc  Liu-tiu"  iu  the  **  lulel- 
lectiml  Otiscrver"  for  MarLli,  1863,  No.  viv..  vol.  iii.,  p.  90 ;  Dr.  Burtou'ii  vwtt  being  u1b« 
rufcrrcil  U)  iu  thu  soiuc  luuiuoir. 
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an  opportuiiity  of  dissecting  out  one  or  two  which  had  been  pur- 
j>osely  left,  untouched ;  and  a  carcfial  examination  of  these  enables 
tne  to  speak  confidently  as  to  their  true  clmractor.  Contrary  to  the 
recorded  experience  of  one  or  two  observers,  T  found  the  pigmen- 
tary (meUmino)  particles  quite  as  abundant  in  tliese  specimens  as 
they  are  known  to  be  in  Cysticerci  derived  from  the  pig.  In  the 
neighbourhood  of  the  rostelhim  and  crown  of  hooks  they  formed  a 
dark,  black  patch,  as  is  shown  in  the  woodcut  copied  from  a  draw- 
ing which  I  made  with  the  aid  of  a  camera  (6g.  48),  The  four 
suckers,  the  calcareous  corpuscles,  and  several  of  the  detached 
hooks  are  there  displayed,  and  likewise  the  upper  part  of  the  cau- 
dal vesicle  wliich  still  encircles  the  neck. 

Vrecavtioiis.- — As  we  have  found  that  the  species  tmder  conside- 
ration is  injurious  to  man  in  two  of  its  lifo-phases,  it  necessarily 
happens  that  our  precautionary  Tneasures  should  partake  of  a 
double  character.  The  now  very  generally  diffused  notion  that  it  is 
dangerous  to  eat  raw  or  underdone  pork  is  certainly  based  on  cor- 
rect reasoning ;  and  the  promulgation  of  this  important  truth  is 
imquestionably  due  to  the  original  discoveries  of  Kiichenmeister, 
But  it  is  not  alone  sufficient  tliat  we  avoid  underdone  meat,  in  the 
ordinary  acceptation  of  the  tonn,  seeing  that  measly  pork  is  often 
em])loyed  in  the  making  of  sausages,  which  may  also  be  imperfectly 
cooked.  If,  therefore,  any  one  has  a  particular  Ukiug  for  this  kind 
of  food,  I  would  say  to  such  a  person :  '*  It  is  by  no  means  neces- 
sary that  you  should  give  up  eating  sausages,  but  observe  when 
you  cut  thorn  across  whether  the  cooking  process  is  complete. 
If  you  notice  a  central,  pink,  i*aw-likc,  fleshy  look  about  the  centre 
which  is  always  clearly  defined  in  an  underdone  sausage,  and  yet 
partake  of  this  food,  you  are  not  secure  Irom  infection ;  theiv  vuiy 
be  a  measle  within,  and  therefore  you  would  do  well  to  insist  upon 
the  recooking  of  the  dainty."  Under  ordinary  circumstances,  we 
are  safe  for  the  following  reasons : — No  respectable  butcher  will 
knowingly  supply  us  with  pork  or  sausages  which  are  measlcd. 
Even  in  underdone  meats,  in  whatever  way  prepared,  it  is  usually 
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only  a  small  part  of  the  meal  which  is  iinaffoctwi  by  cooking.  The 
temperature  of  boiling  water  is  quite  sufficient  to  destroy  the  vita- 
lity of  the  measles.  In  ordinary  salted  pork,  the  Oysticerci  are 
destroyed  by  the  salt  acting  chemically  and  mechanically  upon  their 
tissues  and  juices.  In  most  cases  the  like  effect  is  produced  on 
|>ork  which  is  smoked  in  the  prepai-ation  of  hams.  Of  course,  in 
all  these  instances  tliere  may  be  ijnjwrfection  iu  the  choice  and  pre- 
paration of  these  Ibods,  without  any  dishonesty  on  the  part  of  the 
butcher,  salesman,  or  cook.  A  few  Cysticerci  may  also  exist  with- 
out their  being  seen,  and  tlie  flesh  of  the  :uuma!  may  even  appear 
particularly  inviting.  In  thoroughly  diseased  swine,  however,  the 
case  is  very  different ;  and  here  there  can  be  no  excuse  for  the  sale 
of  such  diseased  meat,  though  one  admits  there  ought  to  be  some 
method  of  compensation  to  the  butcher.  In  badly  raeasled  smne 
the  flesh  on  section  presents  a  disgusting,  spawn-like  appearance, 
duo  to  the  confluency  of  the  numerous  little  bladder-like  vesicles  or 
Oysticerci.  Here,  it  is  obvious,  there  is  danger  even  iu  the  cutting 
up  of  the  flesh.  The  knife  employed  by  the  butcher — it  is  some- 
times even  incautiously  placed  in  his  own  mouth — is  indiscrimi- 
nately used  to  cut  up  any  other  meats  at  hand,  and  not  unfrequcntly 
the  vesicles  are  transferred  from  meat  to  meat,  and  from  meat  to 
mouth.  This  is  one  reason  why  so  many  butchers  suffer  from  tape- 
worm. Cooks  also,  iu  hke  manner,  will  cut  bread,  cheese,  and 
other  foods  with  the  same  knives  which  they  have  just  previously 
been  employing  to  slice  or  chop  up  pork  which  may  have  contained 
a  few,  or  even  many  Oysticerci,  and  thus,  again,  the  mode  of  infec- 
tion is  accounted  for.  Many  other  similar  circumstances  by  whicli 
the  larvae  may  be  transferred  to  the  human  stomach  will  also  natu- 
rally suggest  themselves ;  but  in  reference  to  this  part  of  the  sub- 
ject, I  will  here  only  further  remark  that  it  is  a  delusion  to  suppose 
tliat  other  meats,  such  as  veal  and  beef,  are  free  from  parasite 
larvae.  These  foods,  as  will  be  presently  sho^vn,  also  harboiu*  Oys- 
ticerci, which  give  rise  to  the  development  of  tapeworms  scarcely 
less  injmious  than  the  Tctnia  solium. 
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There  are  other  dangers,  however,  in  store  for  us,  even  suppos- 
ing we  avoid  the  tapewonn-cliaiices  above  meiitioried.  These 
have  reference  to  the  harbouring  of  the  six-hooked  embryos  whicli, 
when  they  have  gained  iiccess  to  our  own  bodies,  will,  as  1  have 
previously  shown,  develop  into  measles.  Our  flesh,  like  pork,  thus 
becomes  measled,  altliougli  certainly  not  to  the  spawn-like  extent 
so  often  seen  in  the  lower  animals.  A  single  measlc  alone,  unfor- 
tunately, is  sufficient  to  prove  fatal,  and  this  ugly  contingency,  more- 
over, is  one  whicli  we  can  never  be  absolutely  certain  of  avoiding. 
We  become  the  *Miost"  or  bearer  of  the  measlo  by  swallowing  the 
fully-developed  eggs  of  the  Tienia  soliuvi.  This  we  may  do  directly  by 
handling  fiesh  tapeworms,  whose  almost  inWsible  eggs,  by  conceal- 
ment under  our  nails  or  in  our  clothing,  may  subsequently  drop  upon 
or  may  be  brushed  into  om*  food,  and  when  swallowed,  develop 
within  us  accordingly.  Even  a  thorough  washing  of  the  hands  will 
not  render  us  absolutely  secure  from  invasion — I  mean  those  of  us, 
especially,  who  devote  ourselves  to  the  experimental  investigation 
of  helminthological  science.  Tn  like  manner,  our  neighbours  who 
complacently  devour  choice  salads  made  from  the  stores  of  the 
market-gardener,  also  run  a  certain  amount  of  risk,  not  only  as 
regards  tliia  entozoon,  but,  indeed,  as  respects  several  others.  The 
appropriate  vegetables  may  be  manured  with  night-soU  containing 
rayriails  of  tapeworm  eggs,  or  they  uuiy  be  watoi*ed  with  fluid  filth, 
and  other  abomination  into  which  those  eggs  have  been  cast  by 
variously  possible  ways.  In  such  cases,  one  or  more  tapeworm  ova 
may  bo  transferred  to  our  digestive  organs,  unless  the  vegetables 
arc  carefidly  cleaned  before  tliey  appear  on  the  table.  In  the  same 
way,  one  perceives  liow  fallen  fruits,  all  soi'ts  of  edible  plants,  as 
well  as  pond,  canal,  and  even  river  water  procured  from  the  neigh- 
bourhood of  human  habitations,  are  liable  to  harbour  the  embryos 
capable  of  gainmg  an  entrance  to  our  bodies.  It  thus  becomes  evident 
also  how  one  individual  suifering  from  tapeworm  may  infect  a  whole 
neighbourhood,  rendering  the  swine  mea-sly  ;  these  animals,  in  their 
turn,  spi-eading  the  disease  far  and  wide.     Such  a  person  may  even 
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prove  dangerous  to  the  life  of  bis  friends  and  neighbours,  and  espe- 
cially also  to  members  of  tlie  same  household.  A  case  of  this  kind  has 
come  to  my  knowledge,  and  it  may  be  explained  as  follows :— One 
or  more  free  proglottides  or  joints  with  their  eggs  had  escaped 
from  the  bowel,  either  at  night  voluntarily  on  their  part,  or  thiring 
the  day  passively,  in  some  such  way,  at  all  events,  aa  secured  the 
hberation  of  scores,  possibly  thousands,  of  ova.  One  of  these 
escaped  eggs  had  somehow  or  other  corao  in  contact  with  human 
food,  or  possibly  had  been  blown  into  the  mouth,  or  even,  per- 
haps, had  been  cairied  on  the  legs  of  some  fly  into  the  milk  or 
sugar  on  the  table ;  in  some  such  manner,  at  least,  the  egg  found 
its  way  to  the  stomach,  and  from  thence  it  got  into  the  circxdation, 
ultimately  making  its  passage  to  the  brain,  whore  its  presence  gave 
rise  to  convulsions  and  death.  T  offer  this  as  a  probable  explana- 
tion in  the  case  of  a  young  woman  whose  sister  suffered  from 
tapewoi*m,  but  I  need  not  say  that  out  of  the  sixty  or  seventy  deaths 
recorded  from  tl»e  ascortaiTied  presence  of  this  "  worm  in  the 
brain"  it  is  more  than  likely  that  a  similar  train  of  reasoning  would 
afford  a  true  solution  of  the  so-called  mystery  as  to  how  theao 
entozoa  become  our  brain-guests.  Very  frequently  we  entertain 
the  same  larvje  as  guests  within  our  muscles  and  beneath  the  skin ; 
but,  after  all,  the  Cysticerci  or  larvse  of  our  Tceaia  solium  are  rare 
visitants  to  the  human  territory  when  compared  with  the  larvae  of 
another  kind  of  tapeworm  which  destroys  luuidreds  of  the  human 
species  annually.  Of  this  and  several  other  visitants,  non-celestial, 
in  the  sense  of  their  being  neither  few  nor  far  between,  I  shall  speak 
more  fully  under  the  head  of  Tcenia  eckinococetiJt ;  but  before  con- 
eluding  this  part  of  my  subject  I  may  allude  to  what  appears  to  me 
to  be  the  most  remarkable  case  of  development  of  Cysticerci  within 
the  human  l>ody  on  record.  It  is  tliat  recently  recorded  by  Delore 
in  the  "  Gazette  Medical  de  Paris."  In  a  man,  aged  seventy- seven, 
who  died  from  pidmonary  catarrh,  old  age,  and  fractured  cervix 
Jenions,  there  were  two  tliousand  Cysticerci  found  post  mortem* 
Of  these,  one  hundred  and  eleven  occurred  in  connection  with  the 
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nervous  centres,  eighty-four  being  in  tlie  cerebrum,  twenty-two  in 
tlie  meinbranea  of  the  brain,  four  in  the  cerebellum,  and  one  within 
the  substance  of  the  medulla  oblongata. 

StutUtictf, — The  relative  abundance  of  tapeworms  in  the  human 
body  is  in  consonance  with  the  liabits  of  the  people,  but  at  present 
our  statistical  data  are  rather  meagre.  "  Herr  Waunich  of  Vienna 
states  that  of  'MiCA  i>ersons  treated  in  the  space  of  twenty  years  at 
an  hospital  of  that  city,  206  were  affects!  with  Tffinia,  Of  these 
latter,  71  were  males,  and  135  females.  The  oldest  individual 
affected  was  a  man  of  fifty-four,  the  youngest  being  a  girl  of  three 
years  and  a  half  of  age.  Most  were  persons  between  fifteen  and 
forty  3'ear8  of  age.  Persons  most  concerned  with  animal  provisions 
were  those  observed  to  bo  chiefly  attacked ;  for,  of  the  200  patients, 
1  was  a  man,  and  52  were  women  cooks,  several  were  butchers, 
and  eleven  were  eaters  of  larpe  cjuantities  of  meat.  Among  predis- 
posing causes,  the  principal  were  (considered  to  be)  a  habitation  in 
a  damp  neighbourhood,  and  the  use  of  injured  aliments,  as  bad 
broad,  flour,  butter,  potatoes,  etc.,  bnt  particularly  b<ui  muiion, 
pork,  and  water."  These  facts  are  particularly  interesting,  and 
their  value  is  not  a  little  enlianeod  by  the  circmnatance  that  they 
were  culled  at.  a  time  long  antecedent  to  our  recent  helminthologi- 
cal  discoveries.  (For  the  original  quotation  from  "  Oesterr.  Med. 
Jahrb.  ;*'  see  **  Lancet"  for  May  1:5,  1843,  p.  229.)  Some 
curious  and  more  recent  statistical  data  will  be  found  further  on 
in  this  work,  under  the  head  of  7'(siiia  mediocajifUaia. 

Treatment. — On  this  score  I  propose  to  say  very  little,  as  our 
standard  medical  works,  and  especially  also  our  periodicals,  literally 
teem  with  cases  in  which  the  employment  of  particular  remedies 
have  been  more  or  less  strongly  advocated.  Discrepancies,  it  is 
true,  occasionally  cast  a  doubt  as  to  the  relative  value  of  certain 
drugs;  but,  in  the  main,  there  is  a  general  agreement,  as  well  as  a  pre- 
valent adoption  of  well  known  medicinal  preparations.  In  the  case  of 
the  adult  worm,  the  happiest  cures  are  readily  effected  by  the  expulsion 
of  the  "guest,"  bnt  as  regards  the  larvfe  tlie  case  is  very  different. 
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When  the  latter  have  reached  the  brain,  it  is  manifest  that  they  ai'e 
beyond  the  reach  either  of  the  physician  or  surgeon ;  they  may, 
however,  be  readily  removed  by  the  skill  of  the  latter  when,  as  not 
unfrequently  happens,  they  occ\ir  in  the  subcutaneous  cellular 
tissue,  in  the  muscles,  in  and  beneath  the  tongue,  and  in  various 
other  comparatively  superficial  parts  of  thobody.  I  liave,  indeed, 
already  dwelt  on  this  subject,  and  therefore  it  now  only  remains  for 
me  \o  indicate  the  principal  medicinal  agents,  somewhat  at\er  the 
fashion  of  their  generally  received  order  of  merit.  First  of  all,  then, 
stands  the  rhizome  or  root  of  the  male  shield  fern  {Lastreajilix  mas), 
which  may  bo  administered  either  in  the  form  of  decoction  or  sim- 
ple powder,  or,  best  of  all,  in  the  condition  of  the  etherial  ex- 
tract. In  the  hands  of  Christison,  Fleming,  .Tenner,  Goodfellow, 
Greenhow,  Vinen,  and  many  other  experienced  physicians,  this 
remedy  has  proved  unfailing.  Secondly,  Kousso,  or  the  dried 
and  powdered  flowers  of  Jh(ujera  antkeimintico,  is  an  extrcmelv 
valuable  remedy.  Drs.  Barclay,  Weinland,  and  several  others,  have 
given  this  plant  a  bail  name,  but  their  unsuccessful  employment  of 
it  does  not  accord  with  the  experience  of  Dr.  R.  Dane  and  scores 
of  other  medical  practitionei-s  in  tliis  country.  Thirdly,  there  is 
Panna,  or  the  root  of  a  South  African  fern  {Aspidium  alkamanti- 
cum)t  which  has,  however,  no  special  advantafje  over  the  common 
European  fern.  Lastly,  in  regard  to  the  host  of  other  remedies 
which  have  been  recommended,  I  need  only  mention  a  few,  such  as 
poraegranatc-bark  {Punka  granatitm),  oil  of  turpentine  {Oleum 
terehinihiiur),  tin  {Siannufn  prf^cipiUdmu),  seeds  of  Myrzlna 
Ajricana,  seeds  of  the  common  pumpkin  {Oucurhita  pepo),  kamala 
from  the  fruit  ot  Jiotleria  tincioria,  santonine  {Artemviia  sanioniea), 
oxide  of  silver  (Argentum  oxidum).  Each  of  these  dnigs  have  one 
or  more  warm  supporters.  Dr.  E.  J.  Waring,  in  his  able  brochure 
(quoted  in  the  bibliography  of  this  work),  speaks  very  highly  of 
pomegranate  root-bark,  and  also  of  kamala  {Kdmeeld  or  Kdmald), 
and  he  gives  an  account  of  several  other  more  or  less  valuable 
Indian  anthelmintics,  one  of  which  in  the  Giselria  pharmnceoides  of 
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Linneua.  This  is  a  small  plant  growing  everywhere  in  waste  places. 
According  to  one  authority,  it  is  superior  to  either  kousso  or 
kamala.  The  Biifea  fvondosa  of  De  Candolle  is  another.  The  seeda 
of  this  plant  form  a  popular  remedy  with  the  Hindoo  and  Mussulman 
doctors.  It  is  also  given  to  expel  ascarides.  Garclnia  jn'c(o7'/<x, 
or  the  gamboge  of  Mysore,  is  another.  This  remedy  was  introduced 
into  European  practice  by  Dr.  Hugh  Cleghom,  biit  according  to 
"Waring,  "  it  holds  a  very  secondary  place,  and  should  not  be  em- 
ployed if  the  pomegranate  or  kamala  is  procurable."  Its  action  is 
violent,  necessitating  the  employment  of  small  and  often-repeated 
doses. 
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CHAPTER  VI. 

TAENIA   MEDIOOANELLATA. 

General  and  specific  characters  of  Tcenia  mediocattellata — Feeding  experimenta  of 
Leuckart  and  Mosler — Acute  cestode  tuberculoslB— StatisticB — Kaschin's  account 
of  the  prevalence  of  tapeworm  amongst  the  Cossacks  of  the  Baikal — Tienia  aeantho- 
tria$,  T.  Jtavopuncta,  and  T.  nana— Probable  identity  of  Tania  ciliptica  with  T 
cucu/nerina — Structure  of  the  so-called  Cj/»tieereu»  tenuieoUit,  or  larva  of  Tania 
tnarginata. 

The  appropriation  of  the  two  preceding  chapters  to  the  considera- 
tion of  the  structure,  development,  and  economy  of  the  common 
tapeworm  enables  me  to  describe  the  remaining  human  cestodes 
with  less  particularity  of  detail  as  regards  their  structure,  but  with 
more  fulness  in  respect  of  their  injurious  effects  upon  our  bodies. 
This  will  be  found  necessary,  at  least,  when  considering  the  larval 
states  of  the  Tcenia  mediocanellata  and  T.  eckinococ<ms,  whilst  some 
of  the  other  species  will  be  found  to  present  features  of  interest 
peculiar  to  themselves. 

11.    T^NIA    MEDIOOANELLATA. 

T.  mediocanellata^  Kiichenmeister ;  Eschricht ;  Leuckart ;  etc. 

T.  solium^  Bremser  (and  others,  in  part). 

T.  deniata,  Nicolai. 

T,  cacurbitina  grandis  aaginata,  Goeze. 

T.  inermisj  Moquin-Tandon. 

T.  tropica,  Moquin-Tandon. 

Tceniarhynchus  mediocaneUataj  Weinland. 
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GtMral  and  Sptcific  Chamcttrt. — A  ocHtudo  helmmth,  CDuaidorably  exceeding  the 
previously  described  sperieA,  l>oth  aa  re^rdx  Itrngth,  breadth,  and  the  thickuoHB 
of  iu  individiiiil  Bt'ginoiita ;  the  head  also  xoniowhibt  larger,  abruptly  tnincHtud  Ht  tho 
DTuwii,  dc'stitnte  of  »  rustclluni,  ami  co riser jut-nlly,  sIbu,  of  lui  Uook-apparatue ;  furaishcd 
with  roiJttpiruoUBly  large  HLH-king-disks.  which  arc  usually  auirouudL-d  by  a  (freat  quan- 
tity of  dark  pignrent  prftniilpH,  im|»artingto  the  htada  blackish  appearunr^;  the  fiexually- 
mature  juiiit«  characturizL-d  by  the  |»o8rteseion  of  a  more  coiiipliaited  uturiire  organ  tluui 
even  that  of  Tttnia  aoHum,  pr?9Giititig  nearly  duuhio  the  number  of  latetul  branches, 
which  do  not.,  moreover,  brooch  out  »o  dendrttically  an  those  of  the  Bo-oUIed  eammon 
t^fcpuwonn,  being  bIao  mr^re  closely  packed  and  running  outvrarrUy  in  on  almost  parallel 
inaiincr;  us  in  T.  iw/immi,  tlio  fintt  Bexuftlly-niatiirc  progluttis  oc-eura  scmiuwhi-re  about 
the  'i^i^th  joiutv  but  whereas^  in  the  former  spccivs,  only  some  20U  Bubscqueut  ttegmenta 
elmre  Una  perfert  chai-acter,  in  T.  mtKfiocanetiaUi.  on  the  other  hand,  there  may  be 
premiiit  »«  many  as  ^tiO  Or  ef  en  WX)  mature  joinU  (Liritckai-t) ;  the  rupruductive  |)ttplll& 
ucctm  ouiiaiderably  below  tho  centre  of  the  bt«ral  ninrgiu ;  thu  joinla  are  singiUarlj 
liable  to  form  niontitrottitic:^,  these  abiionualitics  ^umetimes  aOecttng  tho  reprodno- 
tive  organs,  which  l}cconio  donhlod  or  e\'en  trebled. 

The  estaWislimeiit  of  this  species  as  distinct  from  T.  solium  is 
uu  question  ably  due  to  Kiichennieister;  but  it  is  not  a  little  curious 
to  obsei've  bow  accut-ately  tliis  detenniniition  was  i'oreBbadowed  by 
that  shrewd  naturalist  and  theologian,  J.  A.  E.  Goeze,  who,  in  his 
"  Vcrsuch  einer  Nuturgosehichte  der  Eingeweidewunner  tlnerischer 
Kiirper/'  clearly  indicates  two  forms  of  the  coiuinou  tapeworm,  re- 
marking (s.  278) : — "  Ditj  erste  ist  die  bukannte  grosse,  mit  langeu 
dicken  und  gemiistoten  Gliedeni,  die  ich  Tiviiiacucurbithujy  g^'andin, 
Hayinata,  nennen  will."  The  same  author  (s.  245),  it  will  be  remem- 
bered, also  pointed  out  the  resemblance  subsisting  between  the 
tapeworm  of  tho  cat  (!/'.  cra^sicolHs)  and  the  vesicles  (*' Krystall- 
blasen")  and  their  contained  ** erbsloiruigo  Blasen"  (Cyftticerciis 
faeeiolarU)  of  the  mouse.  In  this  way  it  was  that  the  celebrated 
pastor  of  St.  HIasius,  in  Quodlinburg,  almost  contemporaneously 
with  the  efjually-distlriguished  zoologist  Pallas,  thus  early  arrived 
at  the  conclusion  that  the  hydatid -measles  were  a  kind  of  tape- 
worm. 

It  is  scarcely  necessary  for  me  to  indicate  more  minutely  the 
distinctive  |)eculiaritie8  whicli  distinguish  this  species  from  the  com- 
mon Ttenia  solium,  for  although  they  are,  indubitably,  very  well 
marked,  I  do  not  think  them  sufficient  to  warrant  the  formation 
of  a  new  genus  for  the  reception  of  this  species.     Thinking  other- 


wise,  Dr.  D.  F.  Weiiilaud  has  suggested  the  geueric  title  of  Ttvnia' 
rkynckns,  M.  Moquin-Tandon  was  also  imwiUing  that  the  title  ori- 
ginaUy  given  by  Kiichonmeister  should  bo  rctiiined,  because,  ua  ho 
said,  it  was  *'  badly  compounded,  one  of  its  roots  not  being  a  Latin 
word."  Tlie  name,  liowever,  is  sufficiently  connect,  and  has  the 
advantage,  moreover,  of  referring  to  an  interesting,  almost  S]>ecific, 
character  in  connection  with  the  water- vascular  system.  TIio 
worthy  discoverer  describes  it  as  consisting  of  a  main  transverse 
channel  "  running  through  tho  free  apace  between  the  four  sucking 
disks ;    from  this  a  branch  runs  to   and  around  tho  suckers  until 


Fia.  60. — Header  Ta»ia  meUioeaiultiila i  from  «  epeeiiiwn  prepared  by  If r.  Fradijnok  Tomer. 
Unirn  wiilt  the  uil  of  a  ounera  (X  40  diMU.)  — OrigiuaL 

the  four  well-known  longitudinal  vessels  are  developed  fiom  them 
in  the  nock."  These,  as  iu  T.  solium,  are  continued  downwards 
on  cither  side  near  the  margins  of  the  segments  tliroughout  the 
entire  series,  but  it  would  seem  that  they  ai-c  not  supplied  with  the 
well-known  transverse  (segmental)  branches,  which  characterize 
the  joints  of  the  commoTi  tajK^wonn. 

As  regards  the  mode  of  development  of  this  bookless  Hat- 
headed  tapeworm,  the  recent  experimental  researches  of  Leuckart 
incontestably  prove  that  tho  "  measles,"  or  cysticerci  which  pro- 
duce them,  are  to  lie  found  in  the  muscles  and  internal  organs 
of  cattle ;   and  in  his  valuable  work   ("  Die  menschlichen  I'ara- 
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siten,"  p.  406,  et  se(/,)j  he  gives  a  condensed  account  of  his  expori- 
meuts  with  the  fresh  eggs  of  T(snia  mcdiocanellata.     He  fed  two 
calves  with  the  proglottides  of  this  worm.     The  first  animal  ex- 
perimented on  died  from  a  violent  attack  of  the   measle-diaease, 
which   roaomblcs    a   kind    of   loprosy.      Tliis    malady   has    since 
been,   not   altogether    inappropriately,   characterized    as    "  acute 
cestode    tuberculosis.**      On    dissecting    this    calf,    the    muscles 
were  found  filletl  with  meaalos,  or  imperfectly  developed  scolicea. 
On  the  second  occasion  a  smaller  number  of  proglottides   (in 
all  about  fifty)  were   adrainist-ered ;    but   the  febrile    s^Tuptoma 
again  appeared  with  such  vindence  that  Leuckart  thought  this 
animal   would  die  also.      Fortunately,    after  the  lapse  of  a   fort- 
night from  their  commencement,  some  abatement  of  the  disease 
took  place  ;  and  this  gradually  continued  luitil  the  animal  was  per- 
fectly restored  to  health.     Kight  and  forty  days  subsequent  to  the 
feeding  (i.e.,  reckoning  from  the  earliest  days  of  alimentation,  for 
the  feedings  were  continued  at  intervals  up  to  the  eighteenth  day) 
Professor  Leuckart  extirpated  the  left  cleido-mastoid  muscle,  and 
whilst   performing    the   operation  had   the  satisfaction  of    seeing 
the  cysticercus- vesicles  lodged  within   the  muscles.     They  were 
larger  and  more  opalescent  than  those  of  the  so-called  Cysticercus 
ceUulosiPt  but,  nevertheless,  permitted  the  recognition  of  the  young 
worms  through  their  semi-transparent  capsules.     The  heads  of  the 
containetl  cyaticerci  exhibited   nil  the  distinctive  peculiarities  pre- 
sented  by   the  head  of  the  adult  strobila  {Tannin  medwcnnellalo); 
and  thus,  taking  the  results  of  this  experiment  in  connection  with 
previously  ascci-tainod  facts,  wo  are  supplied   with  the  most  im- 
oquivocal  e\'idence  that  man  becomes  uilested  by  this  second  form 
of  tapeworm  by  eating  imperfectly- cooked  veal  and  beef.     In  all 
probability,  other  animals  are  not  liable  to  harbour  the  cysticercus 
of  the   Tanvi  medlocaneflatat  for  Leuckart  also  tried  to  infect  a 
sheep  (to  which  he  administered  about  sixty  proglottides),  but  on 
examining  the  flesh  after  the  lai)se  of  eight  weeks,  ho  failed  to  detect 
the  presouce  of  a  single  cysticercus  vesicle. 
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Lcuckart  has  also  personally  informed  me  that  lie  has,  in 
conjunction  witli  Professor  Hosier,  repeated  this  kind  of  ex- 
periment witH  precisely  similar  reaults,  and  since  our  intei*view 
I  find  he  has  placed  the  particidars  of  the  experiment  on  record 
in  the  appendix  to  the  third  part  of  the  first  volume  of  his 
invaluable  treatise.*  In  this  third  case  a  healthy  calf,  three 
months   old,  was  fed  first  with  one  hundred  proglottides,   and 
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Fig.  Bl. — SNiion  of  Ibe  heart  of  ■  cnlf  vrlitcli  dieil   from  acute  ce»to<le  tubeifiiloai«,   prodiU'H  h; 
the  udmiTiutnilian  of  pronlotiitlesof  TVwia  neiiiaraaetlnla.     (Nfitural  size.)— Mfitler. 

three  days  afterwards  with  fifty  more.  At  the  eij^hth  and  eleventh 
days  respectively,  subsequent  to  the  worm-feeding,  several  morbid 
symptoms  made  their  appeanmce.     "  The  animal  lost  appetite,  be- 


•  "  Die  menflchliflhon  Pftrasiten,"  Krat.  Bd.  a.  747.— This  experiment  han  aiiico  been 
moro  fully  dcUiiM  I'v  Muslcr  Iiimt-clf,  in  his  brochure,  entitled  "Hclminthologiache 
Stndicn  iind  n»vibjM'h(uiiRcn."     Berlin,  1864. 
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came  feverish,  doclinod,  and  died  (as  happened  in  the  first  experi- 
ment) three  weeks  after  the  commencement  of  the  feeding.  The  heart 
was  found  cedematously  infiUrat^'d,  and  occupied  by  many  hundred 
measle-cyeta  (Fig.  51) ;  these  pathological  changes,  in  the  opinion  of 
Mosler,  having  caviscid  the  animals  death."  Taken  altogether, 
therefore,  Louckart.'s  three  separate  experiments  incontestal)ly  prove 
the  true  source  of  our  To'ma  inedlwaneUaia^  and  they  demonstrate 
the  correctness  of  the  persuasions  previously  entertained  by 
Kiichenmoister  in  the  first  instance,  and  by  Huber  and  Schmidt  sub- 
sequently, respecting  the  bearers  of  the  larvaj.  Another  attempt  by 
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FlQ.  &2. —  [load  of  the  lorra  (soolex,  or  Q/stu^tirtmM)  of  Um  T^ia  mftliocantltata ;  from  •  tpocimen 
propured  by  L^uokiut.    Dirnvn  with  the  Aid  of  n  cbidcts  (X  SO  dikm.) — Orij^aL 

Leuckart  to  produce  the  measles  of  this  tapeworm  in  the  pig  gave, 
as  before,  only  a  negative  result. 

Through  the  kindness  of  this  distinguished  zoologist,  I  am  in 
possession  of  several  measles  removed  from  one  of  these  calves. 
The  characteristic  bookless  head,  represented  above,  ia  that  of  a 
cysticercus  about  twelve  weeks  old ;  that  is  to  say,  it  was  arti- 
ftcially  reared  within  the  body  of  a  calf,  having  been  introduced 
in  the  egg  (or  six-hooked  embryonic)  condition  three  months 
before  the  animal's  death.  This  larva,  as  in  the  adult  worm,  pre- 
sents a  truncated,  flattened  head,  four  large  rounded  suckers,  a 


T«NTA    SreDTOCAKKLT.ATA. 


241 


total  absence  of  the  rostellurn,  but  great  abundance  of  the  so-called 
calcareous  corpuscles. 

Statistics. — Aa  the  means  of  distinguishing  the  two  fore- 
going tapeworm- species  become  more  readily  and  widely  diffused, 
so  may  we  hope  to  arrive  at  a  more  accurate  estimate  as  to  the 
relative  abundance  of  the  last-described  worm  as  compared  with 
the  Ttvnia  solium.  Hitherto  both  have  been  classed  together,  and 
it  has  been  assumed  that  the  Tamia  mediocaneUat'a  is  a  compara- 
tively rare  species  in  this  country.  T  for  one,  however,  do  nob 
doubt  that  their  respective  prevalence  will  ultimately  be  found  to 
be  pretty  well  on  a  par,  though,  probably,  the  T.  solium  will  main- 
tain a  slight  ascendancy,  partly  in  consequence  of  the  cheapness  of 
pork  as  compared  with  veal  and  beef,  and  partly  because  the  lower 
classes  are  slow  to  be  instructed  in  any  matters  which  suggest  or 
involve  a  change  in  their  habits  of  life,  and  especially  any  alteration 
as  regards  their  food.  Drs.  Barclay,  W.  T.  Gairdncr,  and  many 
others  in  tliis  country,  have  published  cases  where  their  patients 
were  disgustingly  addicted  to  the  habit  of  eating  raw  flesh ;  but,  of 
all  the  striking  facts  which  have  come  to  light  on  this  score,  none 
will  bear  comparison  with  those  recorded  by  Kaschin.*  This  pro- 
fessional observer,  speaking  of  the  Bnriit^s,  or  Cossacks  of  the 
Baikal  region,  says, "  In  Irkutsk,  the  Burates  stationed  there  as 
Cossacks,  and  who,  in  part,  have  been  away  from  their  homes  for 
many  years,  are,  almost  all  of  them,  infested  by  tapeworms ;  some 
individuals  harbouring  as  many  as  fiiteen  specimens  at  a  time.  In 
one  himdred  and  thirty  post-mortem  examinations  only  two  bodies 
•were  found  entirely  free  from  these  parasites,  and  among  five  hun- 
dred other  persons,  treated  in  hospital,  the  existence  of  these 
entozoa  was  demonstrated  in  all.  Certainly,  the  presence  of  these 
parasites  cannot  cause  surprise  when  the  habits  of  their  bearers  are 


•  Piret  commnnirtited  by  KAftchtn  in  the  RiiRsian  langnnge  ("  Petersbarger  Med. 
Zeitang,"  1861,  vul.  i.,  p.  368).  and  sabftequotiLly  Dommtmicttted  (in  Crenaan)  to 
PpofcBBor  Louckert  by  Herr  C.  Paulson  of  Peter«bnrg.  Spa  Leackart's  "  Die  McDBchl. 
Panunten,"  erst  Rd.  k.  748. 
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dxily  considered.  The  Burates  are  herdsraen,  and  feed  almost  ex- 
clusively upon  flesh,  especially  that  of  calves,  sheep,  camels,  and 
horses ;  they  neither  clean  the  meat  of  these  animals  properly,  nor 
cook  it  completely,  and,  moreover,  they  eat  from  tables  which  im- 
mediately before  have  served  for  the  purpose  of  cutting  up  the 
flesh.  The  tables  are  just  as  little  familiarized  with  the  application 
of  water,  as  are  the  dishes  and  the  people  themselves ;  in  other 
words,  they  are  never  cleaned.  Fat,  liver,  and  kidneys  are  eaten 
quite  raw,  and  diseased  animals  are  as  much  relished  as  half-rotten 
carcases.  Moreover,  these  Buriites  are  so  voracious  that  any  two 
of  them  can  demolish  a  one-year  old  lamb  at  a  single  meal  I" 
Kaschin  supposes  these  tapeworms  to  be  referable  to  T.  solium^ 
but  in  this,  as  Leuckart  points  out,  he  is  evidently  mistaken  :  for 
not  only  are  the  ruminants  the  principal  source  of  their  food,  but 
they  comparatively  rarely  partake  of  pork.  The  Burates  not  un- 
frequently  also  sufler  from  hydatid  disease. 

Leuckart  also  mentions  that   Dr.  Ki*abbo  of  Copenhagen  finds 
the   T.  viediocanellata    quite  as  frequent  as    the    T.    solium  in 
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Fio.  fiS  — 7rM  proglotlidM  of  Taida  metiheaiutUia  ia  Tkrioiu  §UtM  of  coiitnAUMt— L*iKl>rt. 


Denmark.  Out  of  thirteen  tapeworms  in  Krabbe*s  possession,  no 
less  than  seven  belonged  to  the  former  species.  This  agrees  with 
my  own  experience ;  for,  on  looking  over  our  museum  specimens  at 
the  Middlesex  Hospital,  I  was  surprised  to  find  at  least  half  the 
worms  referable  to  T.  viediocanellaia.*     Leiickart  also,  to  whom  I 

*  Out  of  lire  tapeworms  hIrcg  submitted  to  my  examination,  four  oreof  thuspeeiee. 
One  very  line  ex&mplo,  fnim  Pr.  Ureenliow,  lias  the  head  perfect,  mid  consifits  of  fiboat 
lOOO  joints,  or,  vithout  reckoning  Iho  first  iucb.  where  it  is  difficult  to  count  them,  of 
9iS  euily  racognixed  segmentn.—T.  S.  C^  June  20, 1864. 
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wise,  Dr.  D.  F.  Weinlaiid  has  sufr^stctl  the  generic  title  of  Tttnia- 
rhpickus.  M.  Moqiiin-TaiKlon  was  also  unmlling  that  the  title  ori- 
ginally given  by  Kfichenmeistor  should  be  letAined,  because,  as  ho 
said,  it  was  "  badly  compounded,  one  of  its  roots  not  being  a  Latin 
word.*'  The  name,  however,  is  sufficiently  correct,  and  has  the 
advantage,  morGOVor,  of  refomng  to  an  interesting,  almost  specific, 
character  in  connection  with  the  water-vascular  system.  The 
worthy  discoverer  describes  it  as  consisting  of  a  main  transverse 
channel  '*  running  through  the  fi*ee  space  between  the  four  sucking 
disks ;    from  this  a  branch  runs  to   and  around   the  suckers  until 
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FlO.  &0. — Hewi  of  Tama  vctHoraiuHata ;  from  it  ■pvciuien  prepiuvd  hy  Mr,  Frederick  Turner, 
llnwn  will]  the  Btd  ofn  cunerm  (X  40  duiin.)— OrigiiinL. 


the  four  weU-kno\\Ti  longitudinal  vessels  are  developed  from  them 
in  the  neck."  These,  as  in  T.  noJiumt  are  continued  downwards 
on  either  side  near  the  margins  of  the  segmouts  throughout  the 
entire  aeries,  but  it  would  seem  that  they  are  not  supplietl  with  the 
well-known  transverse  (segmental)  lirauclies,  which  characterize 
the  joints  of  the  common  tapeworm. 

As   regards  the   mode  of  development  of  this    hookle.ss  flat- 

dod  tapeworm,  the  recent  experimental  researches  of  Leuckart 

hly  prove  that  the   "measles,"  or  cysticerci  which  pro- 

to  be  found  in  the  muscles  and   internal  organs 

n  his  valuable  work   ("  Die  meuschUcheu  Para- 
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The  existence  of  this  worm  as  a  diatinct  species  is  also  due  to 
the  shrewd  investigations  of  Dr.  "SVeinland,  made  dming  his  visit 
to  America.  Unfortunately,  no  perfect  specimen  has  been  seen  ; 
but,  from  portions  of  at  least  six  examples  of  the  strobila,  Dr. 
Weinland  has  clearly  established  its  claim  to  bo  recognized  as  a 
good  species.  The  proglottides  are  short ;  and  "  there  is  a 
yellowish  spot,  clearly  visible  to  the  naked  eye,  situated  about  the 
middle  of  each  joint,  which  reminds  us  very  much  of  the  colour 
and  situation  of  the  genital  organs,  as  known  in  Boihriocephalut" 
The  reproductive  orifices  occur  all  along  one  side  of  the  worm ; 
and  the  g^^'A  are  unusually  large.  Only  one  instance  of  the 
occurrence  of  this  species  is  yet  recorded ;  and  ou  this  occasion 
they  were  obtained  by  Dr.  Ezra  Palmer,  in  considerable  nmnbers, 
from  an  infant  nineteen  mouths  old.  Thoy  were  expelled  without 
medicine,  their  presence  not  having  been  even  suspected.^ 

14.  TjEnia  nana. 

T.  7ian(i,  Sicbold  and  BiUiarz;  Kiichenmeister ;  Leuckart;  etc. 

T.  cegypiia^tiy  Bilharz. 

Dlplacanlhtin  nanutt,  Weinland. 

Ktichenraeister,  in  his  enthusiasm,  was  led  to  indxdgo  the  hope 
that  this  minute  tapeworm  would  turn  out  to  be  his  imaginary 
Taaiia  ech'nococcus  altricipariens ;  and  I  find  that  Van  Beueden  has 
fallen  into  the  error  of  describing  the  Ttenia  ec/imorocciwt  of  Siebold 
under  the  title  of  T.  nana.  This  is  unfortunate.  Weinland,  on 
the  other  hand,  has  suggested  the  formation  of  a  new  genus  for 
the  reception  of  this  worm  ;  but  the  so-called  *'  bifid'*  character  of 
the  hooks  (as  described  by  Bilharz)  is  a  misnomer,  the  "doubled" 
appearance  being  simply  due  to  the  close  approximation  of  the 
claw  and  the  anterior  root-process  (Leuckart).  The  hooks  are 
essentially  t3ie  same  as  those  of  other  TcemtfE,  only  they  arc  very 


•  Sw  D.  F.   M'eiiiland's   '"  Ei«?ay   on  Uio   Tapt-worms  of  Man,"  p.   49;    alao  his 
"  BcBchreibang  zweier  ncuer  Tienioiden  aus  dem  Menscben,"  1861,  p.  8,  tab.  iv. 
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minute  and  slightly  peculiar  in  form.  The  fiill  grown  strobila 
attains  a  length  of  8  or  10  lines,  and  carries  from  150  to  170 
joints.  The  cysticercal  condition  is  at  present  unknown ;  but 
Leuckart  thinks  it  may  be  found  in  Bomo  kind  of  insect. 

15.    TvKMIA   ELLIPTICA. 


T.  elUpiica,  Batsch ;  Rudolphi ;  Creplin  ;  etc. 

T.  canma,VaM&s;  (also  probably  Limieus ;  Eachricht;  etc.) 

T.  caninafdis,  Werner. 

T.  cuamterinay  Bloch ;  Rudolphi ;  Creplin ;  etc. 

?  T,  cateniformisi  Goeze ;  Gmelin  ;  Rudolphi. 

T.  eateniformis feli^i  Gmelin. 

T.  c^nkejfSf  Rudolphi. 

?  '1\  osculis  viar(jinalibus  opposiiis,  Linneus. 

?  Alymlminthxcs  ellipticv^,  Zeder. 

A.  ctmicepn,  Zeder. 

?  Malysis  eUiptica,  Zeder. 

Dipylulium  eUiptu-a,  Leuckart. 

This  dehcate  cestode,  when  full  grown,  is  usually  about  six  or 
eight  inches  in  length,  and  ia  easily  recognized  by  its  double  act  of 
reproductive  organs,  the  outlets  of  which  occur  in  the  centre  of 
papilla*  placed  opposite  each  other,  or,  in  other  words,  one  on 
either  side  at  the  centre  of  the  margin  of  every  proglottis.  The 
head  is  furnished  with  a  conical  roatellum,  armed  with  several  rows 
of  minute  hooks. 

From  the  statement  long  ago  made  by  Eschricht,  that  he  had 
received  a  Ttmiia  cuninat  passed  by  a  negro  slave  at  St.  Thomas, 
Antilles,  and  more  especially  from  the  clear  evidences  recently 
adduced  by  Leuckart  ("Die  monsch.  Parasiten,"  s.  402),  there 
cannot  be  a  shadow  of  doubt  that  either  the  Ttenia  eUiptica  of  the 
cat  or  the  T.  cucuvierina  of  the  doj»-  may  be  reckoned  amongst  the 
cestodes  Uable  to  infest  man.  Those  who,  with  Leuckart,  regard 
the  cat*8  tapeworm  as  a  distinct  species  from  the  Ttenia  cucwnierina 
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of  the  dog  will  probably  (on  reading  the  evidence  put  forth  by 
Leuckart)  come  to  the  conclusion  that  both  these  worms  infest  the 


^r^-. 


Fio.  6i.— 2to»ia  ell^Uca;  a,  upper  part  of  the  ttrobile  (aat.  >ize}  ;   b,  head  (x  25  diam.) ;  e, 
Mxoally  mature  proglottU  (enlarged)  ;  d,  male  reproduotiTe  organs  (x  60  diam.) — OriginaL 

human  body.     I  have  examined  these  reputedly  distinct  forms,  and 
I  find  that  there  are  differences  of  size  and  outline  affecting  the 
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joints,  but  I  cannot  yet  follow  Leuckart  and  pronounce  them  to  be 
of  sufficient  value  for  specific  separation.  Until  recently,  T  was  in 
the  position  of  Dujardin,  who  had  not  seen  tliis  parasite's  head  ;  I 
have  now,  however,  procured  and  examined  a  great  number  of 
perfect  specimens,  and  am  still  unable  to  pronounce  the  two  forms 
to  be  distinct  species.  Goeze's  drawings  of  T.  cat^mfomiis  only 
represent  a  single  row  of  little  hooks ;  and  it  is  well  known  that 
the  same  processes  in  T.  cucumerina  are  verj'  liable  to  fall  off,  so 
much  80  that  it  has  been  described  as  a  hookless  tapeworm.  Van 
Beneden  regards  the  two  presumedly  distinct  forma  as  identical, 
and,  although  liis  representations  of  the  cephalic  hooks  of  T.  ccmina 
correspond  very  closely  ^v^th  those  of  the  2*.  cucumerina,  both  of 
Dujardin  and  Leuckart,  he  speaks  of  three  or  four  rows  of  hooks, 
whilst  Dujardin  .says  there  are  three,  and  Leuckart  simply  describes 
a  succession  ("mit  einer  mehrfachen  Reihe"),  though  his  excellent 
figure  (fig.  118,  p.  400,  of  hia  work)  represents  four;  he  also 
describes  three  or  four  rows  as  occurring  in  T.  elliptica.  It  is 
therefore  evident  that  variations  occur  in  the  same  form  as  regards 
the  head ;  and  it  is  more  than  probable  that  differences  of  habitat 
may  bo  sufficient  to  account  for  the  variations  of  size  and  numerical 
development  of  the  joints,  which  Leuckart  regards  as  distinguish- 
ing marks  between  the  elliptic  tapeworm  of  the  cat  and  the 
cucimierine  cestode  of  the  dog.  Be  this  as  it  may,  one  or  other 
of  these  fonns  has  been  noticed  in  the  human  subject  several 
times ;  but  as  regards  the  source  of  their  lar^'fo  we  are  yet  in 
uncertainty.  When  engaged  (1856)  in  rearing  Tteiiia  serrata  from 
Cysticercus  phiformist  I  thought  I  had  also  hit  upon  the  scolices  of 
T,  cucumerina;  but  Leuckart  has  since  extended  my  experiment 
by  feeding  rabbits  with  the  proglottides  of  T.  cucumerina^  without 
producing  any  measles.  Van  Beneden  has  also  tried  to  produce 
the  yoiuig  of  Ti^nia  dUpiica  in  the  rat,  but  without  result.  Wein- 
land  thinks  the  cysticercus  of  T.  eurunierina  will  be  found  in  flies, 
and  that  dogs  obtain  tlie  larvae  by  their  interesting  habit  of 
snapping  at  dipterous  insects.     This,  at  least,  is  ingenious. 
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lu  connection  with  these  views  of  Weinland  and  Leuckart,  I 
may  here  mention  tliat  T  have  fed  a  number  of  cockroaches  (Blatta 
on<fiitaUx)  with  the  eggs  of  Tcpfnia  ctvcmnerinn  of  tlie  dog,  but  I 
have  not  succeeded  in  i-earing  any  cysticerci  in  their  bodies.  Not 
discouraged  by  negative  rosuUa  (whicli  often  advance  our  science 
as  mucli  as  positive  ones),  I  yet  purpose  to  feed  some  of  these 
insects  with  the  egga  of  T.  elUpiica  from  the  cat ;  and  if  I  should 
succeed  in  thus  giving  the  cockroaches  the  "measles,"  I  shall 
then  have  less  hesitation  in  pronouncing  Louckart's  opinion,  as 
to  the  distinctness  of  these  two  tapeworm-forms,  correct. 


16.  Ta:nia  maboinata. 

T.  margivafa,  Batsch,  Rudolphi,  Dujarclin. 

T.  cucnrbiHjiat  Pallas ;  Bloch, 

T.  lupitia,  Schrank. 

T.  catenifontiis  htpi^  Goeze. 

T,  ex  ctjsticerco  temdcolUi  Kiichenmeister. 

T.  tenuicollis,  Giinther;  Moquin-Tandon, 

T.  hjdaiigena,  Pallas ;  Bloch. 

T.  hijdatulay  Linneus. 

T.  glohosa,  Rudolphi ;  Gmclin. 

T.  tsiviiw,  Gmelin. 

T.ferrarumt  Gmelin. 

T.  cajjrina,  Gmelin. 

T.  oviUiTi  Gmelin. 

T.  vervicina,  Gmelin. 

T.  hovinaj  Gmelin. 

r.  aprif  Gmelin. 

Sahjsismarginaia,  Zeder. 

This  species  infests  man  only  in  the  immature  or  cysticercal 
condition,  the  full-grown  tapeworm  (strobila)  being  found  in  the 
dog  and  wolf.  It  has  often  been  confounded  with  the  Ttrnia 
serraiat  ft-om  which,  however,  it  differs  in  the  comparatively  bulky 
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tSa»  and  peculiar  form  of  its  books ;  it  is  also  a  much  larger 
worm,  the  proglottides  nearly  equalling  those  of  T.  solmm.  It 
does  not  seem  possible  for  the  strobila  to  take  iip  its  abode  in 
the  human  body,  because  Dr.  Moller's  attempt*  to  infest  lumself 
with  it  (by  swallowing  sex'eral  specimens  of  Cifsticercnn  tcnuicollis) 
were  unsuccessful.  In  the  larval  condition  this  worm  has  an 
imusually  wide  distribution;  for,  in  addition  to  its  asset-ted 
occasional  presence  in  man,  it  has  likewise  been  found  in  various 
monkeys,  in  cattle  and  slieep,  in  many  other  niminantR,  in  horses, 
in  swine,  and  even  in  squin*els*  The  experiments  of  Kiichen- 
meister,  Leuckart,  Luschka,  and  Roll  have  fully  established  the 
fact  tliat  these  various  animals,  and  ourselves,  become  infested 
with  the  so-called  Cysticercit^  teuuieoUiis  by  accidentally  swallowing 
the  eggs  of  T.  m^rgi7inta,  or  Taenia  c^  ajslicerco  tenuiroUi  (Kiichen- 
meister),  which  is  the  same  thing.  The  cysticerci  occasionally 
attain  an  enormous  size,  as  was  the  case  with  those  I  obtained 
from  the  Wart  and  Red  River  Hogs  which  died  at  the  Zoological 
Society's  Gardens  in  1859  and  1860,  and  which  I  at  first  supposed 
to  bo  referable  to  two  hitherto  unknown  tapeworms  ("  Proceedings 
of  Zoological  Society,"  March  12,  1861).  Leuckart,  however,  to 
whom  1  forwarded  one  of  the  specimens,  has  corrected  me  in  this 
matter.  In  one,  the  caudal  vesicle  was  pyriform  and  about  five 
inches  in  length ;  in  another  it  had  the  siz-e  and  form  of  a  crickets 
ball. 

The  principal  evidence,  which  we  have,  as  U^  the  occurrence  of 
the  larval  condition  {Otfs{i4:eratH  tenuicollU)  of  this  tapeworm 
within  the  human  body,  rests  on  two  cases  recorded  in  Scldeiss- 
ner*8  **  Nosography  of  Iceland."  One  of  these  cases,  however, 
has  been  proved  by  Ktichoumeist^r,  and  also  by  Eschricht's  friend 
and  pupil.  Dr.  Krabbe,  to  be  that  of  an  echinococcus ;  so  that, 
after  all,  there  only  remains  the  aohtary  case,  observed  by  Schleiss- 
ner  himself,  in  which  this  pjirasite  can,  with  any  degree  of 
certainty,  be  regarded  as  a  true  Gy»tkercM»  tenuicoUis. 

As    the   definitive    solntion  of   several    interesting   questions 
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depends  upon  a  correct  appreciation  of  the  relative  Rtructiire, 
chemical  constitution,  and  disposition  of  tlie  calcareous  corpuscles 
as  observed  in  the  various  groups  of  Kntozoa  in  which  they  are 
known  to  abound,  T  have  investigated  the  characters  of  these 
singular  bodies  with  very  considorable  care.  In  the  Cijutifercus  at 
Potaviorharo  penicilltito  (asl  originally  termed  it)  1  did  not  detect 
any  of  these  bodies  within  the  walls  of  the  caudal  vesicle;  but 
they  were  extraordinarily  abundant  within  the  heatl  and  neck,  and. 
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Fta.  55.— Enlarged  tiow  of  tlie  lirnd  of  Cytticemm  tenuSeolfia  from  the  Red  Ritet  Uog  (J^lamo- 
eieema  puiirillaitui)  ;  a,  I,  r,  r(,  #■,  Uulnlvi]  rnlrarvoiis  i-ur|rij»<-]ci  of  Ttrioof  vhap^  ■nd^,  J,  A,  i, 
k,  /,  M,  oii«  of  the  coriHiacW  grsdiiullj  dtMolving  uudvr  the  actioa  of  tiqnor  poUwm  (X  2S0 
diam.] — Original. 


by  their  luglily  refracting  properties,  impaited  to  the  tissues  (when 
viewed  by  transntitted  light)  a  dark  pigment-like  hue,  almost 
obliterating  tlie  limiting  nientbranes  of  tlie  inverted  head.     They 
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wore  even  more  numeroiw  than  lias  been  indicated  in  the  accora- 
pauying  drawing  (fig.  55),  but  their  relative  disposition  and  size  are 
accurately  represented.  Their  form  is  commonly  that  of  spherical 
or  oval,  flattened  disks  (fig.  55,  /,  c ,  e) ;  but  not  unfrequently  they 
are  elongated,  occasionally  thicker  at  one  end  than  the  other  {a,  il), 
and  sometimes  rcniform  (/*).  All  are  bordered  by  an  opaque 
margin  ;  and  they  often  display  evidences  of  concentric  lamination, 
the  rings  resombUng  nuclei  and  nucleoli  (s).  In  respect  of  size, 
they  do  not,  for  the  most  part,  at  least,  vary  materially  ;  they  have 
an  average  length  of  &»"  to  lis'j  and  a  breatlth  of  from  aoU  to  rb  of 
an  inch.  On  tho  addition  of  diluted  sulphuric  acid,  a  rapid  elTcr- 
vescenco  took  place,  accompanied  with  the  total  destruction  of  the 
corpuscles;  whereas  the  iUkaline  reagent  liquor  potassse  caused 
only  a  gradual  dissolution  of  tho  enveloping  membrane,  leaving 
merely  a  perfectly  transparent  and  thin  calcareous  plate,  unpos- 
sessed of  any  appreciable  light-refracting  properties.  Tho  change, 
just  mentioned,  proceeded  uniformly  from  without  inwm-ds;  the 
corpuscle  marked  /  (fig.  55)  presenting,  at  intervals,  appearances 
precisely  like  those  indicated  at  tj,  A,  i,  /c,  I,  and  m.  The  last  is 
the  isolated  calcareous  plat^^  whose  circu inferential  border  has  lost 
that  entire  smooth  outline  which  the  unaltered  corpuscle  invaiiably 
exhibits. 

From  recent  investigations,  and  more  especially  from  those  of 
Claparede,  T  think  we  may  infercntially  draw  tho  following  con- 
clusions : — 

These  bodies  cannot  be  regarded  in  the  light  of  pathological 
products,  as  JMoulinie  and  others  suppose ;  and  it  is  still  more 
obvious  that  Techudi,  Gulliver,  Goezo,  and  Zeder  were  wrong  in 
describing  them  as  eggs.  Eschricht,  and  the  late  Professor 
William  Smith  of  Cork,  clearly  erred  in  attributing  to  them  a 
special  nutritive  function,  when  tho  former  spoke  of  them  as 
"elurnenUiry  gmnulea"  having  a  function  analogous  to  that  of 
the  blood  and  lymph-corpuscles,  and  the  latter  described  them  as 
"assimilating  cellules.*'     Professor  Van  iJeueden  is  probably  also 
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as  iucorrect  in    \*iewing  them  as    cutaneous  glands  "  secreting  a 
mucus  duBtiiied  to  lubricate  the  surface  of  the  body." 

To  ofler  a  true  explanation  of  their  character  and  purpose  is 
still,  however,  u  matter  of  groat  difficulty ;  for  there  seems  to  be 
uo  doubt  that  in  some  instances,  ei^pecially  in  matm'o  ccstodos  and 
in  certain  trematodes,  the  presence  of  carbonate  of  lime  is  contra- 
indicated.  The  circumstance  also  of  (-'laparfedo*s  having  discovered 
tliesu  boilies  to  be  included  within  dilatations  or  ccecal  pouches 
uounecfced  with  the  excretory  system  of  Uolostomata,  considered  in 
association  \rith  the  fact  that  I  have  myself  found  tliem  lodged  in 
peculiar  oviform  sacs  in  Tricuspidaria  {Trimnophorus),  wonld  like- 
wise seem  to  forbid  our  acceptance  of  Von  Siebold's  notion,  that 
the  bodies  in  {|ue8tion  are  coinparablo  svith  the  **  spicules  and 
calcareous  networks'*  strengthening  the  integument  of  Rchino- 
derms.  Nevertheless,  this  generally-received  notion  of  a  cutaneous 
skeleton  seems  more  readily  acceptable  than  the  philosophical 
opinion  entertained  by  Huxley,  who  regards  these  so-called  cal- 
careous corpuscles  as  homo  logically  identical  with  the  thread-cells 
of  the  hydroid  polyps. 
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CHAPTER  VII. 

T^NIA   BCHINOCOC0U8. 

General  and  specific  characterH  of  the  Tania  eehinococcus — Gronnds  for  disputing 
Kuchenmeister's  notion  that  there  are  two  distinct  forma  of  Eehinococcus — Struc- 
turo  and  development  of  the  adult  worm — Hydatids — Exogenous,  endogenous,  and 
multilocular  varieties — Growth  and  structure — Formation  of  the  BColiceB  within 
brood  capsulea — Opinions  of  Owen,  "Wilson,  Busk,  Huxley,  Naumyn,  and  Leuckart, 
severally  contrasted. 

I  HAVE  purposely  curtailed  my  account  of  the  comparatively 
unimportant  ceatodes  described  in  the  last  chapter,  in  order  that  I 
may  dwell  with  more  particularity  on  the  only  remaining  tapeworm, 
namely,  the  Tcenia  eehinococcus.  This  species,  in  its  larval  condi- 
tion, is  probably  more  injurious  to  the  human  race  than  all  the  other 
species  of  entozoa  put  together ;  or,  to  say  the  least,  it  is  more 
frequently  the  immediate  cause  of  death  than  any  other  internal 
parasite.  Its  importance  may  be  realized  from  the  &ct  that  M. 
Davaine,  in  his  well-known  "  Traite  des  Entozoaires,*'  extending 
over  eight  hundred  pages  of  letterpress,  devotes  nearly  three  hun- 
dred pages  to  the  consideration  of  cases  illustrative  of  the  so-called 
hydatid  formations.     These  are  the  larvae  of  this  cestode. 

17.    T^NIA   ECHINOCOOCUS. 

T.  eehinococcus.  Von  Siebold ;  Leuckart. 

T.  eehinococcus  scolicipariens,  Kiichenmeister. 

T.  gramilosay  Gmelin ;  Prochaska. 

T.  viceralis  ancicUiit  granulosa^  Goeze. 

T.  nanay  Van  Beneden. 
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General  and  Specific  Characiert. — A  roniiu'kiUiIy  small  ceatode  hulmmth,  Belilton  eut- 
oMtling  tho  luuitli  i^r  iiD  iiicli  iti  length  aiu)  dnvolopiug  niilj  fnur  M^gniento  including 
tlial  of  the  liciul ;  euphiLlicfxlrvinity  aipi^i'd  by  "•  jiointeil  rtwU-llum.  urniutl  witli  a  double 
crown  of  coui[)fl™tivt.ily  ]arjn?-Pooted  hooks,  trotii  tljiriy  to  forty  in  iiuitibcr;  the  foiir 
auckcrii  praniiiieiit.  and  succeedcl  by  on  t-loiigutioti  of  tht*  L-t>phalic  BepiieiiL  forniiug  tbu 
ucok ;  final  segment,  wlicu  soxinilly  mature,  L-tjuiilliiijf  in  lougth  tlie  tlirw  anterior  ouee ; 
reproductive  pnpilln  at  the  miu-gin  of  ttio  pi'oglottii^  below  the  centmJ  line ;  proscukoc  ur 
embryo  fonniiig  lai-ge  ]iroIifyrouM  vosiek-u.  iu  whii-h  the  soolices  (=  ochinococeus  heads) 
ure  d<nreIoped  by  gemmatiuti  iut4;niaUy. 


This  little  tapeworm  (in  its  strobila  condition)  infests  only  the 
dog  and  wolf,  but  its  well-known  larvaa,  constituting  the  so-called 
hydatids  of  medical  writers,  are  of  very  frequent  occurrence  in  the 
human  body.  Theae  hydatigenoua  formations,  according  to  the 
particular  features  they  may  happen  lo  present,  or  in  accordance 
with  the  fancy  of  the  wTiter,  are  sometimes  called  acephalocysts, 
echinococci,  ecliiuococcus  vesicles,  pill-box  li^^datids,  etc. 

Following  Kiichonmeister,  it  has  been  supposed  by  Weinland  and 
others  that  there  arc  two  distinct  forms  of  Echlnococcua  severally 
referable  to  different  tapeworm- species,  one  of  which  is,  on  all  Uanda, 
admitted  to  be  Von  Siebold*s  TivnUi  echtnococcusj  the  other  an  un- 
known 'fivniUi  also  supposed  to  infest  dogs.  That  Echinococci  vary 
much,  both  in  regard  to  the  number  of  cephalic  hooks  they  display  at 
certain  intervals  of  growth,  and  also  in  respect  of  the  mode  of  evo- 
lution of  the  scolices,  tow  will  deny  ;  but,  according  to  Tjouckart,  we 
are  not  therefore  warranted  in  accepting  Kuchenmeister's  view  as 
to  the  specific  distinctness  of  certain  forms.  Like  Weinland,  1  had 
been,  in  the  first  instance,  led  away  by  Kiichenmeister*s  autho- 
rity, although  I  had  enjoyed  abundant  opportunity  of  hivestigating 
these  singularly  intci'eating  larvae.  The  grounds  on  which  Leuckart 
disputes  Kiichenmeister*s  view  are,  to  my  mind,  perfectly  satis- 
factory ;  for  he  shows  conclusively  that  tho  proportional  number 
of  hooks  fiuotuutes  in  both  forms,  that  is,  in  Kuchenmeister's 
Echinococruji  HCflicipariena  and  aliricipanens  alike,  whilst  the 
alleged  differences  in  t}ie  size  and  character  of  the  hooks  themselves 
have  reference  to  their  degree  of  development  ("Die  menscldichen 
Pm-asiten,''  s.  328,  et  sec/.).     If  this  view  be  genei'aUy  accepted,  it 
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cannot  fail  to  su^ffest  important  hints  as  to  the  best  mode  of  check- 
ing that  formidable  endemic  known  as  the  Ecliinococcus  disease 
of  Iceland,  the  best  account  of  which  we  owe  to  the  researches  of 
Escbricht.  Before,  howerer,  I  enter  aysteraatically  upon  the  sub- 
ject of  hydatids  it  is  necessary  for  me  to  say  a  few  more  words 
respecting  the  structure  and  development  of  the  adult  tapeworm 
which  gives  rise  to  these  formations. 

In  many  particulars  this  species  differs  from  the  other  cestodes 
we  have  considered,  but  the  more  noticeable  of  these  variations 
have  reference  to  the  form  and  disposition  of  the  reproductive 
organs.  If  tho  lowermost  segment  be  examined,  it  will  bo  seen 
to  exhibit  the  usual  central  uterine  rosette,  and  an  equally  con- 
spicuous intromittcnt  organ  which  is  often  protruded.  The  rela- 
tion of  these  parts  to  the  other  sexual  elements  is  seldom  fairly 
seen,  but  their  connection  has  been  tolerably  well  made  out  by 
Von  Siebold  and  Leuckart,  from  whose  wTitings,  aided  by  specimens, 
one  may  gather  a  tolerably  correct  notion  of  their  disposition.  The 
essential  male  organ  consists  of  numerous  testicular  sacs,  commu- 
nicating (by  the  intervention  of  numerous  seminiferous  ducts)  with 
a  common  ihis  deferei\s.  These  saca  are  sparsely  scattered  over 
the  lower  part  of  the  sea^ment,  and  present  the  ai)pearance  of 
small  pi)Tiform  bodies.  The  ras  deferens  is  very  much  twisted 
upon  itself  before  it  enters  the  cirrhus-pouch ;  the  latter  being 
very  largely  developed.  According  to  Leuckart,  oue  not  unfre- 
quently  sees  the  extremity  of  the  penis  bent  round  and  inserted 
into  the  commencement  of  the  vagina,  constituting,  in  point  of 
fact,  the  act  of  coitus.  If  liia  views  are  correct,  the  proglottides 
are  thus  self-impregnating,  but  I  miist  confess  that  1  am  sceptical 
on  this  point.  Thus,  supposing  Leuckart  is  right,  one  naturally 
asks  such  questions  as  the  following  :— "Why  need  there  bo  so  large 
a  development  of  the  penis  and  its  pouch  ?  Wliy  is  the  surfaco 
of  the  former  as  well  as  tliat  of  the  lining  membrane  of  the  vagina 
furnished  with  such  a  formidable  array  of  spines  ?  Wliy  is  the 
intromittent  organ  so  constantly  seen  protruded  at  the  margin  of 
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the  joint  ?  Ami  why  need  there  be  any  oxtemal  outlet,  spbinct^^r, 
or  papilla  ?  It  is  oxtromely  difficult  to  believe  in  this  notion  of 
self-impreguation,  notwithstanding  Lenckart's  clear  descriptions 
and  the  figure  wherein  he  represents  (s.  339  /.  c.)  the  "  Penis  in  Be- 
gattimg."  In  the  hermaphroditic  flukes,  self-impregnation  has 
likewise  been  supposed  to  be  the  sexual  method,  but,  since  my  dis- 
covery of  two  distomes  in  the  very  act  of  coitus,  I  have  ceased  to 
believe  in  the  generally-received  notion  of  a  self-impregnation.  It 
may  be,  however,  that  I  am  wrong,  and  I  cannot  but  respect. 
Leuckart's  authority. 

The  female  reproductive  apparatus  consists  of  the  ordinary 
elements,  but  their  relative  degree  of  development  and  arrange- 
ment is  somewhat  peculiar.  According  to  Leuckart,  the  vaginal 
passage  is  enlarged  near  the  middle  of  its  course,  after  which  (pro- 
ceeding inwards)  it  enlarges  to  form  a  pouch,  which  I  take  to  be 
the  internal  seminal  vesicle.  Near  this  point  one  would  naturally 
look  for  a  communication  with  the  dendnform  uterus,  but,  if 
ljcnickart*s  description  can  be  relied  on,  it  is  very  difierent.  Im- 
mediately after  fonning  this  pouch  (which  contains  a  ball  of  sper- 
matozoa rolled  together)  the  vaginal  canal — if  such  it  may  be  called 
— subdivides,  one  branch  fonning  the  main  passage  going  to  or 
coming  from  the  yelk-forming  glands,  the  other  going  to  or  coming 
from  tho  ovary  and  the  great  uterine  rosette.  The  glands  in  ques- 
tion form  two  small  lobulated  organs,  one  on  either  side  of  the 
lower  part  of  tlie  proglottis,  the  siugle  ovarium,  of  about  equal 
size,  being  placed  in  the  central  line  a  Uttle  below  these  organs. 
As  tho  connections  of  this  second  or  inferior  division  of  the  so-called 
vaginal  canal  are  so  peculiar,  1  shall  transcribe  Leuckart*8  own 
description,  which  runs  as  follows : — "  The  second  canal  divides 
into  two  passages,  of  which  one  is  continued  on  to  the  sac-like  sin- 
gle ovarium,  and  is  consequently  the  true  oviduct,  whilst  tho  other 
probably  communicates  with  the  uterus.  The  latter  passage  seems  to 
constitute  a  wide  cavity  from  the  commencement,  for  one  rec0gni7.es 
it  rather  late  after  the  yelk-glands  have  emptied  their  contents  into 


t^NIA   ECHTNOCf>CC08. 


25: 


it,  and  have  disappeared.  Shortly  aflerwards  tlie  ovarium  likewise 
vanisbes,  and  then  the  development  of  the  embryo  commences  in 
the  interior  of  the  uterus.  The  opaque  body  which  is  present  in 
the  other  tapeworms,  forming  a  central  point  of  the  entire  female 
apparatus,  and  which,  in  all  probability,  serves  as  the  place  of  egg- 
formation,  is  here  altogether  wanting/'  If  this  description  be 
correct,  we  have  here  a  singular  reversal  of  the  relative  position  of 
the  parts  as  ordinarily  seen  in  cestodes,  and  a  remarkably  early  dis- 
appcaranco  of  the  organs  primarily  concerned  in  the  development 
of  the  eggs. 

Devehpnuini. — On  this  head  a  great  deal  has  been  written,  but 
the  limits  of  this  work  will  forbid  my  giving  more  tlian  a  gene- 
ral outline  of  the  subject,  avoiding,  in  some  measure,  the  controver- 
sial points.  In  the  main,  no  doubt,  the  developmental  features  of 
this  species  can  be  made  to  harmonize  with  those  already  set  forth 
aa  regards  the  other  cestodes,  but  the  variations  of  detail  and  com- 
plexities arising  out  of  unusually  peculiar  appearances  render  it  no 
easy  task  to  trace  out  all  the  phenomena  as  they  succeHsively  come 
to  light.  Without  further  comment,  I  proceed  to  remark  that  the 
eggs,  supposed  to  bo  about  tive  thousand  in  number  in  a  full 
grown  joint,  develop  in  their  interior  the  usual  six-hooked  em- 
bryo. These  embryos  are  introduced  into  our  bodies  (and  into 
those  of  other  ]mrasite-bearcrs)  by  our  partaking  of  water,  or  food 
into  which  the  eggs  have  been  carried  by  accident  or  otherwise. 
After  airiving  within  the  apparently  selected  host,  tlie  behaviour 
of  the  embryos  accords,  at  least,  in  the  first  instance,  with  that  of 
other  tapeworm  proscoUces.  With  an  especial  liking  for  the  liver, 
they  bore  their  way  into  this  organ,  or  are  carried  along  the  circu- 
lating current  into  other  organs.  In  these  situations  they  sooner 
or  later  become  transformed  into  simple  vesicular,  bladder-like 
bodies,  commonly  called  acephalocysts  or  hydatids. 

Thus  far,  it  will  be  seen,  the  larval  development  strictly  con- 
forms to  that  ordinarily  observed  in  cestoda,  but  from  this  period  a 
series  of  changes  occur  which  are  not  only  unique  in  themselves, 
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but,  on  many  accoants,  are  dpserving  of  tlio  most  serious  attentu 
of  the  physiologfist  and  naturalist.  Instead  of  displaying  tl 
ordinary  cysticeroal  form,  characterized  by  the  head,  nock,  anc 
body,  etc.,  the  vesicle  retains  tliron^hout  its  life-changes  a  moi 
or  less  globular  or  oval  fi^ire.  Tn  the  earliest  stages  at  which  \i 
has  been  obsei-ved,  the  juvenile  hydatid  it*  perfectly  spherical, 
is  invariably  surrounded  by  a  capsule  of  condensed  connective  tiss 
formed  from  the  organs  of  the  host.  As  shown  in  the  accompany- 
ing illustration  (Plate  XIU.,  Fig.  1)  the  vesicle  after  removal  from  il 
capsular  covering,  consists  simply  of  a  thick  laminated  membran( 
forming  the  so-called  cuticle  or  cuticular  layer,  and  an  inner  graiia<^ 
lar  mass,  which  subsequently  becomes  enveloped  by  a  delicate  tranf 
parent  granular  membrane.  At  the  fourth  week,  the  echinococcii^ 
capsule  measures  about  the  ^  of  an  inch  in  length,  its  contained 
hydatid  being  little  more  than  the  hali'  of  tliis  diameter.  Its  subj 
sequent  growth  is  by  no  means  rapid,  seeing  tliat  at  the  eighth 
week  the  hydatid  lias  attained  only  the  ^  or  thereabouts.  At  thii 
period,  Ijeuckart  shows  that  the  internal  or  granular  mass  devoi] 
lops  a  Tuimber  of  nucleated  cells  on  the  inner  surface  of  the  s( 
called  cuticle.  These  cells,  which  are  at  first  rounded  or  ovt 
become  angidar  or  elongated  in  various  directions,  and,  even, 
tinctly  stellate ;  in  this  way  a  new  membi-ane  is  formed,  constij 
tuting  the  so-called  inner  membrane  or  granular  layer.  The  iutei 
mediate  stages  between  this  condition  and  that  of  the  mature 
fully-formed  echinococcus  hydatid  have  not,  so  far  as  I  am  awar( 
been  satisfactorily  made  out.  This  partly  arises  from  the  circui 
stance  that  the  echinococcus  heads  are  only  developed  from  ihi 
internal  membrane  after  the  expiration  of  a  considerable  lapse  d 
time.  Leuckart,  in  his  fourth  experiment,  hoped  to  have  found  thi 
heads  (scoliccs)  developed  within  the  vesicles,  but  although  nino^ 
teon  weeks  had  elapsed  since  the  time  of  feeding,  and  the  hydatid! 
were  about  as  large  as  nuts,  no  trace  of  heads  coiUd  anywhere  bfl 
founil.  It  becomes  e\'ideTit,  tliereforo,  that  many  months  must 
elapse  before  echiuococci  are  developed  within  our  bodies  after  w< 
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have  swallowed  tlie  proper  tapeworm   eggs  aud  their    contaiued 
embryos. 

In  regai'd  to  the  subsefjuent  changes  which»  in  duo  time,  bring 
about  the  development  of  the  sexually  mature  Tivnia  eckiiioeoceitSj 
1  need  not  say  much,  nor  need  I  dwell  on  the  ancient  opiiiionB 
entertained  by  Eudolphi,  Roll,  and  others,  that  these  little  tape- 
worms were  the  young  of  the  Ttcnia  cu4mmerhui,  T,  mrrataj  and 
other  well-known  cestode  species.  It  must  suffice  me  to  inilicate  the 
present  position  of  our  knowledge  as  regards  points  of  importance 
only ;  and  here,  therefore,  I  may  at  once  remark,  that  Von  Siebold 
was  the  first  to  breed  these  tiny  tapeworms  by  the  experimental 
method.  Many  other  helminth ologists  have  since  verified  his  results, 
amongst  whom,  of  course,  Kilchenmeistcr,  ilaubner,  and  Leuckarb 
have  played  a  most  conspicuous  part.  I  have  myself  several  times  fed 
dogs  with  ecliinococci  derived  from  sheep,  and  also  from  the  hinnau 
subject ;  but,  for  some  unexplained  reason  or  other,  this  series  of 
experiments  has  only  yielded  negative  results.  I  mentioned 
this  to  Leuckart,  who  expressed  surprise,  and  could  only  account 
for  my  non-success  by  the  supposition  that  the  food  subsequently 
supphcd  to  tbe  animals  had  been  unsuitable,  or  had  aotod 
anthebnintically.  Acconling  to  Ktichenmeiater,  a  period  of  eight 
or  nine  weeks  is  required  for  the  development  of  the  administered 
echinococcus-heads  into  sexually  mature  tapeworms,  bub  Von  Sie- 
bold and  Leuckart  found  them  full  grown  in  seven  weeks.  Their 
especial  haunt  is  the  duodenum  and  upper  part  of  the  small  intes- 
tines, in  the  mucus  of  wliich  they  lie  embedded  with  their  heads 
attached  to  the  villous  surface  of  the  gut.  The  milk-white  appear- 
ance of  tlie  joints  betrays  their  presence,  but  they  may  bo  easily 
overlooked,  especially  if  they  happen  to  bo  only  incompletely 
developed. 

Hydatids. — Although  I  have  already  briefly  described  the  prin- 
cipal developmental  phases  of  the  Echinococcus  tajx'worm,  tUo 
importance  of  this  subject,  in  a  medical  point  of  view,  dt* mauds  a 
more  pai'ticular  accoimt   of  hydatid   fonnations.      At  the  outset 
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of  this  chapter,  I  limted  that  all  the  kuown  Ech'mococcus  forms 
were  reducible  to  one  specific  lype;  or,  in  other  words,  were 
referable  to  a  single  species  of  tapeworm,  and  not  to  two  separate 
Tvdiiiit'y  as  Kiicbeiuneister  had  led  us  to  suppose,  Leuckart 
was  the  first  to  demonstmte  the  coiTectness  of  this  yiew  ; 
but  the  opinion  that  the  Echiuococci  were  all  of  one  kind  was 
loug  previously  entertained  by  several  observers,  and  among 
others,  by  a  no  less  eminent  authority  than  Livois,  who,  in 
his  "  Becherches  sur  les  Echiuocoques,  chez  rHoinrae  et  chez  les 
Aidmaux,"  states  that  he  could  recognize  no  distinction  of  species. 
As  the  litoratm'e  of  this  subject  is  both  extensive  and  curious,  1 
subjoin  a  list  of  the  various  synonyms  under  which  hydatids  have 
been  described,  together  with  a  few  of  the  names  of  the  authors 
by  whom  these  teclinical  terms  were  severally  employed  : — 

MchiiLococcas  homitdi'j  }iudo\[>\ii 'y  Bremaerj  Chiaje;  etc. 

jff.  veterwwntm,  Budolplii ;  liremser;  Gurlt;  etc. 

E.  scolicipanena,  Kiichenraeister. 

E.  aUricipaneiuSf  KUchenmeister. 

E.  poli/morpkus,  Diesing,  Leidy, 

E.  granulosuSt  Rudolphi. 

E,  nimUr-t  Rudolplii. 

E.  hyd^tidosu.%  Leuckart. 

E.  yirajftPt  Qervais. 

Pobjcepkalus  howima,  Goeze ;  Jordens. 

P,  huvuimts,  Zeder. 

P.  p'anulomiti,  Zeder;  Cloquet. 

P,  echifwcoccus,  Zeder ;  Tschudi. 

Acephahct/stUj  Laennec ;   Diesing;  Dujardin;  Nitzsch;  etc. 

A,  0 voided,  Laeunec;  Cloquet;  Deslongchamps ;  Chiaje. 

A.  gtartuloaa,  Laennec ;  Cloquet ;  etc. 

A,  smcidif^era^  Laennec;  etc. 

A.  endogena,  John  Hunter;  Owen. 

A.  exogena,  Kuhl. 

A*  macacif  Cobbold. 
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A.ovis  trayelaphi,  Cobbold. 

Vesicarm  ijranuloHa,  Schrank. 

Hfjclatigena  granulosa^  Batach. 

Hydatis,  Litderseu  ;    Rudolplii ;  Olfers ;   Bremser  ;  etc. 

I£.  errfificay  Blumenbach. 

The  employment  of  these  various  names  indicates  that  their 
several  authors,  until  quite  recently,  recognized  in  the  hydatid  an 
independent  and  apecifically  distinct  organism  ;  and  it  seems  not 
a  little  hmniliating  for  ns  now  to  have  to  declare  our  persuasion 
that  the  forms  here  named  are  one  and  all  of  them  larval  conditions 
of  the  little  Twnia  eckijwcoccus  of  the  dog  and  wolf.  But  so  it  is  ; 
and  wliilst  the  mature  worm  haa  thus  a  very  limited  territory  for 
its  place  of  residence,  its  peculiar  larvae,  on  the  other  hand,  are 
found  dwelhng  in  a  great  variety  of  animals.  Amongst  the  bearers 
are  men,  monkeys,  sheep,  oxen,  deer,  camels,  the  gii'afl'e,  and  other 
i-nniinants ;  also  the  horse,  ass,  zebra,  several  fehne  animals, 
and,  perhaps,  the  squiirel.  Von  Siebold  altio  described  an  example 
of  Kchinococcus  from  the  lung  of  a  turkey. 

Hydatids  present  very  variable  appearances  according  to  their 
situation  and  mode  of  formation  ;  thus,  we  have  three  principal 
kinds  which  may  bo  severally  described  as  exogenous,  endogenous, 
imd  multilocular.  The  first  kind  are  sparingly  found  in  man,  but 
are  extremely  common  in  the  lower  animals,  whilst  the  second  is 
most  frequently  developed  in  the  human  subject,  the  third  kind 
being,  I  believe,  only  found  in  man.  The  two  first  forms  some- 
times coexist  in  the  same  bearer,  though  I  have  not  myself 
witnessed  any  instance  of  tliis.  Instances  of  the  kind  are  recorded 
by  Haen,  Wmiderlich,  and  Davaino.*  In  the  lower  animals 
hydatids  generally  occur  in  the  form  of  single  globiUar  or  lobulated 
cyets,  varying  in  size  from  a  walnut  to  that  of  the  egg  of  a  gooso. 
Usually  there  are  several  cysts  occupying  the  same  organ,  or,  not 
unfroquonfcly,  several  organs  in  the  same  bearer.     As  Livois  has 
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remarked,  they  are  particularly  liable  to  occupy  the  liver  and  lungs 
of  the  same  animal ;  these  viscem  being  sometiinea  riddled,  as  it 
were,  with  separate  cysts.  They  do  not  usually  protrude  much 
beyond  the  common  surface  of  the  infested  organ,   but  they  lie. 
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Fio.  50.— Portion  of  th«  lirer  of  s  pti>,  wiUi  un  iiy  u-ii  i<i  v}  »l  iiiiil  opoa  to  riifpUy  Mreml  groupn  of 
prolifuul ing  daughter  TMiclun.     Nniuml  uie. — Busk. 

for  the  most  part,  imbedded  witliin  its  parenchymatous  substance. 
Selecting  any  ordinary  frosh  example  of  the  exogenous  or  of  the 
simple  kind,  and  htying  the  tumour  open  with  a  scalpel,  we  notice 
in  the  first  instance  an  escape  of  a  cleai*  transparent  amber-coloured 
fluid,  which  previously  caused  the  distention  of  the  hydatid  aac. 
If  the  tumour  is  large,  this  escape  will  probably  be  followed  by  a 
tailing  in,  as  it  were,  of  the  gelatiniform  hydatid  membrane,  in 
which  case  the  external  adventitious  investment  or  true  fibrous 
cyst  will  be  laid  bare  at  its  inner  surface.  If  the  hydatid  be  next 
withdrawn  from  the  cyst,  it  ^-ill  be  seen  to  display  a  pecuhar  and 
characteristically  tremulous  motion,  at  the  same  time  coiling  upon 
itself  wherever  thoro  is  a  free  cut  nuirgin  (Fig.  3,  Plate  XIII). 
b'mther  examination  of  portions  of  the  hydatid  will  show  that  wo 
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have  two  rlisiinct  membranes;  an  outer,  thick,  laminated,  homoge- 
neous elastic  layer  (the  rchci/sl  of  Kiixley),  and  an  internal,  thin, 
soft,  granulated,  comparatively  inelastic  layer — the  etidocysi  of 
the  same  author.  As  these  terms  arc  extremely  convenient  and 
simple,  I  shall  frequently  employ  them.  Histologically,  the 
ectocyst  is  stnictureless,  consisting  of  a  substance  closely  allied 
to  ehitine ;  for  this  and  other  reasons  it  is  not  unfi'equeutly 
called  the  cuticular  layer ;  the  endocyst,  on  tlie  contrary,  is  the 
essential  vital  part  of  the  animal,  representing,  according  to  my 
ideas  of  moi-jiliology*  a  huge  compound  caudal  vesicle.  In  an 
example  from  the  Kebra,  HuxJey  found  that  it  was  "  not  more 
than  ^  of  an  inch  in  thickness,  being  composed  of  very  dchcate 
cells  of  j^'  to  aJjo"  in  diameter,  without  obvious  nuclei ;  but  often 
containing  clear,  strongly  refracting  corpuscles,  generally  a  single 
one  oiJy  in  a  coll."  Huxley  adds  :  "  These  corpuscles  appear  to 
bo  solid,  but  by  the  action  of  dilute  acetic  acid,  the  intenor 
generally  clears  up  very  rapidly,  and  a  hollow  vesicle  is  left  of 
the  same  size  as  the  original  cor])uscle.  No  gas  is  developed 
during  this  process,  and  sometimes  the  corpuscles  arc  not  acted 


Flo.  57. — Two  Echinocoociu  looliocp,  front  on  brdiitid  drrclopod  in  the  liror  of  s  thcop  i  treated 
with  ftisetio  acid,  mod  ilightlj'  oompreued  (x  2^  diam.)— Buik. 


upon  at  all  by  the  acid,  appearing  then  to  be  of  a  fatty  nature.  A 
strong  solution  of  caustic  ammonia  produces  a  concentrically 
laminated  or  fissured  appearance  in  them.  Under  pressure  and 
with  commencing  putrefaction,  a  number  of  them  sometimes  flow 
together  into  an   iiregular  or  rounded  mass."     In  con.«equence  of 
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these  structural  characters,  the  cndocystis  soraetiines  denominated 
the  cellular  layer. 

One  of  the  most  intereetin^  pliysiolo^cal  questions  suggested 
by  the  poctiliarity  of  these  organisms,  is  that  which  has  reference 
to  the  mode  of  development  of  the  srohces,  or  so-called  Ecliino- 
CoccuB  heads.  Until  very  recently,  this  problem  has  not  been 
satisfactorily  solved ;  and  even  now,  there  are,  of  course,  minor 
differences  of  opinion.  The  generally-received  notion  that  the 
heads  bud  out  stoloniferously,  as  it  were,  is  altogether  disproved ; 
whilst  the  more  ingenious  views  promulgated  by  Huxley  are,  Tfear, 
almost  equally  incorrect. 

To  render  a  clear  account  of  the  history  of  the  formation  of  the 
Echinococci  it  is  necessary  for  me  to  remind  the  reader  that  the 
older  authors  supposed  that  in  course  of  development  the  heads 
became  detached  from  the  cndocyst,  and  escaping  into  tho  fluid 
interior  of  tho  cavity,  swam  about  vigorously.  Some,  including 
Professor  Owen,  averred  that  these  movements  were  brought  about 
"by  means  of  superficial  vibratile  ciha;"  and  many  more  supposed 
that  their  ulterior  stages  of  development  were  completed  whilst 
they  were  thus  enjoying  a  free  and  active  mode  of  existence.  The 
stem  realities  of  recently -discovered  facts  require  us  to  dismiss  aU 
these,  and  many  other  equally  incori'ect  views.  Wltether  we  have 
to  do  with  simple  isolated  hydatids,  or  whether  we  have  to  deal 
with  compound  exogenous,  endogenous,  or  multilocular  formations, 
the  developmental  process  is  essentially  the  same  in  all  cases,  at 
least,  in  its  main  features.  I  shall  now,  therefore,  give  a  brief 
description  of  the  process,  chiefly  in  accordance  with  the  views 
promulgated  by  Lcuclcart,  finally  qiioting  from  the  same  authority 
his  own  account  of  tho  variations  of  opinion  which  subsist  between 
himself  and  other  authorities. 

The  first  indication  (of  what  is  subsequently  to  become  an 
Echinococcus  head,  or  a  group  of  heads)  consists  of  slight  papiUi- 
form  elevation  at  the  irmer  surface  of  the  endocyst.  This  promi- 
nence— which  does  not  hitherto  appear  to  have  been  recognized  in 
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its  very  earliest  stage — -after  a  short  while  displays  in  its  interior 
a  vaciiole-like  cavity,  the  latter  being  occupied,  however,  with 
a  clear  limpid  fluid.  Its  margins  become  more  and  more 
clearly  defined  until  the  cavity  is  by  and  by  seen  to  be  lined  vdth 
a  distinct  cnticular  membrane.  The  papilla  increasing  in  Bize, 
becomes  at  first  elongated  or  oval,  eventually  scolcciform,  or  even, 
perhaps,  a  true  echinococcus  head.  Thus  far,  the  description 
bears  out,  in  a  measure,  the  theoretical  notions  entertained  by  the 
older  authors ;  but  the  developmental  process  does  not  stop  here, 
and  it  is  even  a  question  if,  in  any  case,  it  ever  does  so.  The  Bcolex- 
like  development  has  now — possibly,  it  may  be,  not  in  every  case 
— has  now,  I  repeat,  to  sacrifice  itself  by  developing  in  its  interior 
a  brood  of  scolices  or  echinococcus  heads.  In  other  words,  it 
becomes  gradually  transformed  into  the  so-called  brood -capsules 
of  Leuckart  and  other  authors.*  All  observers  who  have  micro- 
scopically examined  fi'csh  eckinococci  must  have  seen  these 
capsides.  Portions  of  the  essential  vital  endocyst,  here  forming 
the  outer  wall  of  the  brood-capsule,  now  thicken  in  the  same  way 
that  the  original  maternal  endocyst  had  done,  and  these  thickened 
portions,  in  their  turn,  become  true  scolices,  or,  in  some  cases, 
scolicecoid  formations.  By  a  process  of  inversion — precisely 
similar  to  that  wliich  has  been  so  often  described  and  figured  in 
the  case  of  Coeminis — the  heads  are  withth-awn,  as  it  were,  into 


*  I  tuiapt  the  term  "  lirood-capsale"  m  eminently  convenient  ami  expressive ;  but  I 
m&j  obeervo  thst  those  saca  irar^  woU  known  to  Wilson  sntl  Bosk.  Thu  furmur  spoke 
of  (he  Cftpsule  aa  "a  delieatefy  Ihtn  jtropar  nwmbrane,  liy  nrhifh  the  Echinococci  are  con- 
nected with  the  iul^jma!  rat-mbninL'  of  the  ucophalocj-st"  (Mod.-Chir.  Trans.,  184.\  Vol. 
xiviii.,  p.  21).  Mr.  Busk  described  the  Echinocoocti*  headh  aa  "attflched  to  a  common 
central  maa«  by  dhort  |iodid<?'j',  whicli  uppoar  t(»  bo  composed  of  a  Hubstance  more 
coarsely  granulftr,  by  ffir,  chan  thnt  of  whirli  the  laminio  of  the  cyst  are  formed.  This 
gnujuliu-  mattur  iu  pruluiigod  beyond  thu  uuuta  of  KcbiiiCHXicci  into  a  short  jwdiflo 
common  to  the  whole,  and  by  which  the  ffriuiuiation  i«  altavhcd  to  thu  interior  of  the 
hydatid  cyst."  What  Mr.  Busk  hero  describes  as  a  granulation,  can  only  bo  w|uiva]uut 
to  Uio  brood <i4)8iile  and  its  outire  contents,  but  he  elsewhere  speaks  of  the  capsule  itself 
aan  "delicate  mombrunous  cuvclopo."  It  should  be  home  in  muni  that  Mr.  Busk's 
paper  was  communicated  to  the  Microscopical  Society  no  eai-ly  as  the  13th  of  Nov.,  184-1; 
being  published  in  tho  Transactions  for  that  year.  The  original  serioe  of  this  periodical 
18  now  very  scaroe. — T.  S.  C. 
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the  cavity  of  the  bronil-capsulo ;  and  thus  llie  latter  display  n 
bird's-nest-like  appearance  (Fig.  58).  Fretiuently,  however,  a  con- 
siderable number  of  them  are  seen  everted,  as  is  shown  in  one 
of  the  liighly- characteristic  figures  given  by  Huxley  in  his  memoir. 
Tn  this  way  the  developmental  process  is  completed. 

Before  proceeding  further,  1  may  hero  I'cmark  that  many  modi- 
fications of  this  process  have  been  witnessed  as  regards  individual 
scolices,  some  of  wbicb  abort,  whilst  others,  possibly,  become  now 
or  secondary  brood-capsnlea.  All  those  numerous  instances  where 
scolices  have  been  seen  free  in  the  cavity  of  the  capsides,  or  in  the 
great  general  cavity  of  the  maternal  hydatid,  or  in  the  cavities  of 
the  (subsequently  to  be  described)  daughter  and  grand -daughter 


'^^    " 


Fio.   1)6. — Sflrir*  of  brt>oct-cit|»iiles  willi  tlicir  (^nnlnimnl  Rrliiitocorct ;    from  Iho   hamnn    iubj«'«t 

(x  76  diaiii.)— WiUou. 

hydatids,  are  simply  examples  of  morbid  phenomena.  They  are, 
in  other  words,  entirely  due  to  post  mortem  changes.  In  this 
condition  the  scolices  are  generally  rpiite  dead,  and  therefore, 
assuredly,  do  not  need  a  covering  of  vibratile  cilia  wlierewitU  to 
execute  their  sujiposed  swimming  evolutions.* 


*  On  one  Dceaeioa.  when  engaged  in  diasocUng  on  antelope  {Antikjte  guoHri- 
cornia)  nt  the  Zonlo^cal  GfU-dpn?.  n  fcllow-workcr  f>«>{ze<l  hold  of  an  ttnormotu  noli. 
tary  hydatid  cynt  with  rtuch  vigotir  tlml  tho  coiiUmiU  lii]r«<t  out  with  grent  force.  My 
face,  liend,  and  neck  were  literally  covered  with  myriudx  of  oc>lutiucotxii«  hcndit,  and, 
not  bemg  then  aware  of  their  death,  J  felt  afraid  to  sipcak  lost  I  sboQld  swallow  a  few 
dozen  of  tho  Bmtices  adhering  to  my  lips.  Though  thiB  wait  a  false  alarm,  Bome  of  our 
brwding-exprritnftntji  iu-<»  highly  flangr-roiis,  ajid  1  would  [larticularly  warn  com* 
raouriiig  iriTCMtigatont  huw  they  luiiidlu  fuU-^ruwii  tapowurme.— T.  8.  C 
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In  the  completely  developed  state,  the  eohinocoecus  beads 
exhibit  somewhat  variable  characters  as  to  size  and  form,  the 
latter  differences  being,  for  the  most  part-,  dependent  upon  their 
decree  of  contraction  and  vitality.  In  the  ftilly  evolved  condition 
they  vary  from  the  ^"  to  the  too'  "*  diameter,  being  usually  about 
the  -iV'.  They  are  solid  throughout,  and  now  exhibit  a  more  or 
less  hourglass- like  constrictioti  at  the  centre  of  the  body,  which 
divides  the  scolex  into  an  anterior  part  supporting  the  rostellum  and 
suckers,  and  a  posterior  part  which  has  been  erroneously  compared 
to  the  caudal  vesicle  of  ordinary  cysticerci.  The  rostellum  supports 
a  double  crown  of  hooks,  but  the  disparity  of  the  two  series  is 
scarcely  suflBcicntly  marked  to  render  their  distinction  readily 
obvious.     Tho  hooks  of  the  smaller  row  vary  in  size  from  iSm  to 
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Fib.  59. — I«oUt«d  and  unfolded  human    Kcbinocoociis   toolei,  di«p1ajir>K  Ihi!  ijoubia  eiown  of 
hooki,  cepholio  luokers,  caloarcoiu  corpuscles.  *nd  csuelnl  podi(J<i  (x  300  duito.)— Origiaa). 


if^  of  an  inch,  wliilst  those  of  the  larger  series  are  from  ^ii"  to 
„y.  In  all  instances,  as  shown  by  Lcuckart,  the  root- processes  aj*e 
incompletely  developed,  and,  consequently,  also  vary  much  in  thick- 
ness. In  some  they  exhibit  peouhar  abnormalities,  and,  on 
the  whole,  the  echinococcus  hooks  may  be  said  to  be  less  |>orfcctly 
formed,  in  any  case,  than  obtains  in  the  corresponding  scolecino  or 
cysticercal  conditions  of  other  tapeworms.  As  roganls  tho  other 
structural  features  of  these  lar\-a?,  we  find  the  suckers  four  in 
number,   and  the  general   aspect  of  the  botly  fiuely  gninulated; 
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whilst  the  observer  is  invariably  struck  with  the  appearances 
presontwi  by  the  highly  refracting  calcareous  corpuscles,  which 
more  particularly  abound  at  the  parietes  and  inferior  part  of  the 
scolex.  On  these  bodies  1  need  scarcely  dwell,  as  I  have  ab^ady  de- 
scribed their  essential  features  when  commenting  on  the  structure  of 
the  Cijsticercus  tenuicollU.  Their  size  varies,  and  in  IIuxley*s  hydatid, 
from  the  zebra,  they  presented  an  average  of  the  i^,**  only.  Huxley 
even  goes  so  far  as  to  express  his  behef  '*  that  in  the  young  and 


Hi 


Fig.  dO.~Portion  of  I  dkDghter  T«iioIe,  or  wcoodAry  o^st,  showing  "ilio  reUtion  of  tbe  mdoe7*t 
to  the  iBnunntril  rctoc^it'*  tnd  tli«  eo-cttllnt  Ecbuiococt'i  coatiinod  in  •  brood-capiulc  (X  ibout 
80  diun.)     From  n  xebi*.— IIuxI»y. 

normal  adult  state,  these  peculiar  corpuscles  are  never  calcareous, 
but  are  composed  of  an  albumiuous  subatauce."  This  notion,  as 
to  their  eortliy  character  being  the  i-esults  of  a  degenerative 
process,  cannot,  as  I  have  said  before,  be  maintained  ;  notwithstand- 
ing, it  is  (juite  true  that  all  the  cestode  larvie  exhibit  a  tendency  to 
calci^*,  after  tlioy  have  passed  the  natural  limit  of  their  vitality. 
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Having  no  space  to  dwell  further  on  this  question,  it  re- 
mains for  me  to  observe  that  a  distinct  water- vascular  system  is 
recognizable  in  these  scoUces,  being  also  connected  by  the  interven- 
tion of  the  stalk-like  neck  of  the  scolex,  with  the  endocystic  layer 
of  the  brood- capsule,  and  al3o»  therefore,  with  the  vessels  of  the 
maternal  endocyst.  In  the  ecolex,  according  to  Leuckart,  there 
exists  a  circidar  channel  immediately  below  the  rostellura,  and 
this  ring,  on  either  side,  gives  off  two  vessels  which  pass  down- 
wards in  a  tortuous  manner  on  either  side  of  the  scolex,  internally, 
until  they  arrive  at  the  pedicle  where  they  unite  to  form  two  chan- 
nels, which  latter  are  continued  into  the  vascular  system  of  the 
maternal  endocyst.  Tn  the  retracted  condition  of  the  scolex,  their 
position,  of  course,  becomes  very  much  altered,  and  they  form  loops 
on  either  side  of  the  centra!  line  which  marks  the  space  leading 
down  to  the  now  inverted  head.  Neither  Huxley  nor  myself  have 
seen  these  vessels  in  the  scolox  itself,  but  iluxley  discerned  some 
apparently  loose  cilia  in  the  granular  parenchyma  of  the  body,  the 
longitudinal  measurement  of  these  free  filaments  being  about  the 
sSw  of  an  inch  (Fig.  4,  Plate  XUl).  Fin-ther  into  the  morphological 
changes  exhibited  by  the  retracted  scolices  I  need  not  enter. 

But  now  comes  the  curious  question  respecting  the  singular 
phenomenon  termed  proliferation.  Here,  also,  must  I  be  brief, 
and,  to  avoid  circumlocution,  at  once  observe  that  the  endocyst 
is,  as  recently  shown  by  Namnyn,*  primarily  concerned  in  the  pro- 
duction of  the  secondary  and  tertiary  hytlatids,  whether  they  be 
exogenoiuj  or  whether  they  be  endogenous.  In  point  of  fact,  they 
are  special  bud-developments  which,  instead  of  becoming  brood- 
capsules,  become  daughter  vesicles  and  grand-daughter  vesicles, 
constantly  developing  in  their  interior  secondary  and  tertiary  brood- 
capsules  and  scolices,  but  sometimes,  it  would  appear,  developing 
neither  the  one  nor  the  other.  Without  attempting  a  detailed 
exposition  of  all  these  singtdar  and  interesting  phenomena,  I  shall 
adduce  a  lengthened  passage  from  Leuckart,  which  will  probably 

•  "  Dissert.  IiiauR.  Borol."  Hm,  in  "  Archiv.  fur  Aiiut.  uud  Phyaio!.."  1862,  tr.  612. 
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sufficiently  unfold  tlio  complexities  of  the  process.  Referring  to 
Nauinyn*8  memoir  (which  I  had  myself  previously  consulted), 
Leuckart  (at  s.  752  of  his  work  ;  bd.  I.)  makes  the  following  com- 
ment : — '*  Before  I  enter,"  he  says,  "  on  the  formation,  more  espe- 
cially of  the  secondary  so-called  daughter  bladders,  I  will  just 
mention  that  Naumyn  considers  the  cchinococcus  heads,  as  I  have 
also  done,  as  taking  their  origin,  without  exception,  on  the  bi*ood- 
capsules,  and  that  in  their  normal  condition  they  are  always  con- 
nected in  one  common  system  with  the  maternal  hydatid.  In  this 
respect  only  is  there  any  diffei-once  between  us,  namely,  that  Nau- 
myn  considers  the  hollow  buds  which  atlhere  outside  the  brood- 
capsules  to  be  inverted  and  only  formed  during  the  cooling  of  the 
ecliinococcus  vesicle.  In  their  normal  condition  the  young  echi- 
nococcus  heads  wore  to  protrude  into  the  cavity  of  the  brood-j 
capsule  ;  consequently,  they  there  developed  themselves  (aa  Wi 
ncr  lias  also  described)  from  the  first,  and  in  their  subsequent  state,] 
with  the  cuticular  layer  outside.  That  both  conditions  may  appearj 
there  can  bo  no  doubt,  and  I  liave  particularly  stated  that  I  have 
sometimes  found  the  whole  of  the  buds  inverted.  In  spite  of  this 
cii'cum stance,  1  am  inclined  to  consider  my  view,  for  the  present, 
the  correct  one,  and  in  opposition  to  the  view  of  Naumyn,  to  con- 
sider the  premature  inverting  as  exceptional,  partly  on  account  of 
the  analogy  \sith  the  other  bladder  tapeworms,  partly,  also,  be- 
cause after  the  representation  of  Naumyn  (and  Wagoner)  not  a 
single  motive  can  be  discovere*!  for  the  development  of  cchinococ- 
cus heads  from  hollow  buds.  If  the  heads  were  to  bud  freely  in 
tho  cavity  of  the  brood-capsides  from  the  beginning,  then  one  must 
explain  their  later  solid  formation  from  the  commencement.  I  have 
never  seen  tho  cilia  which,  according  to  Naumyn,  are  situated  on 
the  inner  surface  of  the  mother  bladders,  as  well  as  on  the  brood- 
capsules,  but,  in  other  respects,  there  arc  hardly  any  differences  of 
opinion  between  us  as  regards  the  histology  of  these  animals.  The 
more  striking,  therefore,  is  the  divergeuce  of  our  views  as  to 
the  daughter  hydatids.     It  is  denied  (by  Nauuiyn)  that  they  take 
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their  origin  between  the  lamella*  of  the  mother  bladder,  a  fact, 
however,  which  in  agi'^^cment  with  Kuhl  and  Davaine,  I  have  seen 
more  than  once  and  have  followed  out  step  by  step.  The  danghtor 
bladders  (not  speaking  of  the  common  sprouting)  are  said  to  arise 
out  of  heads  and  brood-capsiiles  which  grow  out  frradually  and 
bladder-like  beneath  the  thiukcningand  lamination  of  tlieir  cuticle. 
I  have  not  the  slightest  doubt  that  the  author  lia.s  minutely  watched 
these  processes,  and  I  rejoice  myself  to  be  able  to  confirm  one 
method  of  this  formation,  namely,  the  bladder  metamorphosis  of  the 
scolices  (which  was  not  only  previously  asserted  by  Bremscr,  but  also 
by  Von  Siebold  and  Wagener).  As  the  author  has  fiilly  shown, 
the  metamor|>hosi3  commences  in  the  hinder  part  of  the  body, 
which,  by  the  expansion  of  the  inner  cavity,  swells  into  a  bladder-like 
vesicle,  drawing  gradually  the  front  part  with  its  crown  of  hooks  into 
it,  and  (by  a  thickening  of  the  cuticle,  as  well  as  by  the  uniform  dia- 
tribxition  of  the  internal  parenchyma)  assuming  more  and  more  like- 
ness to  the  echinococcus  hydatid.  Sometimes  one  sees  develop- 
ments which  are  only  distinguished  from  the  young  echinococcus 
vesicles  by  the  adhering  remnants  of  the  former  crown  of  hooks." 

T  have  purposely  transcriheil  this  passage  in  toto,  because  the 
subject  of  the  development  of  these  ecUiuococci  is  not  only  one  of  con- 
siderable importance  physiologically,  but  because  there  still  remain 
several  disputed  points  which  it  is  quite  possil)le  we  may  soon  be 
enabletl  to  solve.  Our  best  microscopic  observers  will  here  still 
find  abimdant  room  for  fhrther  research.  Reasoning  from  analogy 
as  well  as  from  personal  observation,  T  am  strongly  of  opinion  that 
Naumyn's  views  will  turn  out  pretty  correct.  "With  Huxley  T  still 
regard  the  endocyst  as  capable  of  forming  solitary  scolices.  Some 
of  the  scolices  become  differentiated  to  form  brood -capsules,  a  por- 
tion of  whose  individual  echmococcus  heads  may,  in  their  turn,  be- 
come secondary  brood -capsules,  whilst  others  fail  to  become  either 
scolices  or  secondary  brood-capsules.  Tt  also  accords  more  with 
our  knowledge  of  the  general  plan  of  development  to  believe  tliat 
the  daughter  and  grmid -daughter  hydatids  are  likewise  |)ecuharly 
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modified  neolioM,  in  which  case  it  is  obvious  that  they  most  com- 
meaco  )ry  a  process  of  biiddinf;  from  the  cndocyst,  as,  in  point  of 
fact,  N'ftumjy7i  states  they  do.  It  does  not  seem  probable  that  (he 
Aoc^indary  and  tertiary  hydatids  should  arise  from  independent 
granular  points  within  the  laminae  of  the  non-vital  ectocyst.  For 
fcbe  aoeeptance  of  my  view  it  is  not  even  necessary  to  perceive  a 
Uwrough  gcoleciform  character  in  the  primary  buddings  destmed 
to  beocnno  daughter  vesicles  ;  it  is  sufficient  if  the  original  process 
ofdiflbrentiation  clearly  resembles  the  papilliform  commencement 
*if  the  ordinarj-  scolcx  heatl.  Lastly,  these  views,  suggested  bj  the 
dotcriptionofflovoral  authors  (more  particularly  by  those  of  Huxley, 


Vl«.  (11.  •  t'flrtton  uf  ■  mitturwl  bmod'CtptuIc,  Bfiowiog  EchioocooouR  Bcolicet  wmrwhat  fUtUned 
hj  |RWR*ur*i  from  •  Ltniur  (v  180  diam.)— Origin*!. 

hmiftkiiri,  and  Nnuinyn),  will  likowse  hold  good  in  every  case, 
wln'thiT  wo  hwvi'  t4i  Heal  with  the  compound  exogenous,  endoge- 
noiiM,  or  niiiliihK'iilitr  hydatid  growths. 

In  ooncliidiMg  tliiM  division  of  my  subject,  may  I  not  congratu- 
late phyfliolngltifw  Upon  iho  highly  satisfactory  position  at  which 
holiniritlM(lo((Ut«  havo  r»»w  anivod  in  regard  to  one  of  the  most 
inirtwilo  and  inl^irimting  i|uo8tion8  which  the  subject  of  parasitology 
JioM  evolvdd  k  It  wtHild  ploaso  mo  well  if  I  could  here  lay  aside  my 
pt+ii,  hot  I  hiivd  yiH.  I(»  rnriMiihir  tho  ecliinococcus  hydatids  from  a 
ninrw  piirnly  pnirtlrnl  nml  prnli'Hrtinnal  point  of  view. 
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CHAPTER  VIU. 


TMSIA    ECHU*OOO0OD8. 

Hydatidfi  considerRl  from  n  professional  point  of  view — Lcuckart's  condensed  account 
of  Virchow'u  so-callnd  multilw-'ular  EE-'binocoecua-groinh— ltd  rettemblanoe  to 
flJvoolar  colloid — Relative  frequency  of  liydntidK  m  particular  orgftTiB — BesoUs 
obtained  l>y  Rokitaii»kj'  and  Dsvaiuu — Catoti  riM^onlcd  in  English  {>eriodiMl8 — 
StatisticB — StBtemeuts  of  Krabbp  and  Schloisner — Difl|jrnoi»i8  and  treatment — 
Prevention. 


From  what  has  been  already  ad\'anced,  it  is  evident  that  the  pa- 
thologist TTiiiRt  be  prepared  to  find  a  great  variety  of  echinococcua 
hydatid  forms  iu  the  human  subject.  He  may  encounter  the  soli- 
tary hydatid  with  its  contained  scolices,  or  a  series  of  hydatids 
more  or  less  widely  separated  from  each  other  by  intervening 
parenchyma.  More  commonly,  he  will  meet  with  the  endogenoiw 
multiple  form,  the  original  maternal  cyst  containing,  it  may  be, 
only  a  few  daughter  vesicles,  perhaps  several  score,  possibly  many 
hundred,  in  which  latter  case  part  of  thom  will  commonly  incUide 
grand-divugliter  vesicles.  Sometimes  the  secondary  hydatids  will 
develop  scolices  and  grand-daughter  vesicles  before  the  original 
maternal  hydatid  has  acquired  echinococcus  heads.  In  other  words, 
the  progeny  of  the  maternal  hydatid  may  arrive  at  maturity  be- 
fore the  mother  itself.  Leuckart  has  seen  this,  and  he  has  also 
seen  instances  where  the  daughter  vesicles  contained  grand-daughter 
hydatids,  although  the  former  were  only  half  an  iuch  in  diameter. 

In  addition  to  the  above-mentioned  kinds,  one  may  occasion- 
ally, though  rarely,  come  across  the  multilocular  form  of  echino- 
coccus, whose  true  nature  was  first  described  by  Virchow.  The 
English  pathologist  is  already  familiar  with  the  characters  of  this 
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grovnh,  fls  they  are  ^ren  (chiefly  from  Virchow  and  Luschks)  in 
Lankeator's  edition  of  Kiichenmeister's  well-known  manual.     As  I 
have  not  yet  had  any  op|X)rtunity  of  vending  the  descriptions  of 
these  authors,  I  shaU  supplement  them  with  the  conden8e<l  aocoimt 
of  this  growth,  as  given  by  Leuckart,  from  the  cases  by  Zeller  and 
Virchow  ("  Die  raenschl.  Par.,"  s.  370) :  "  Hitherto  we  know  this 
growth  only  from  the  liver,  in  which  it  forms  a  firm,  solid,  and 
tolerably  rounded  mass  of  the  size  of  the  fist  or  even  of  a  child's 
he&d.    At  first  sight,  it  looks  more  like  a  pseudoplasm   than  a 
living  animal  parasite.     If  you  cut  through  the  tumour,  yoti  recog- 
nize in  its  interior  numerous  small   caverns,   mostly  of  irregular 
ahape,  and  separated  from  one  another  by  bimdles  of  connective 
tissue,  more  or  less  thick,  and  including  a  tolerably  transparent 
jelly-like  substance.     Tn  the  int^r^'ening  stroma,  a  blood-vessel  or 
a  collapsed  bile-duct  runs  here  and  there ;  but  there  is  nowhere  any 
trace  of  true  liver  substance.     The  outer  Ixmndarics  of  the  tumour 
are  in  most  cases  pretty  well  defined,  so  that  the  attempt  to  out 
these  growths  out  is  not  difficult.     In  particular  spots,  especially 
at  the  surface,  one  somotimea  sees  white,  moniliform,  jointed  lines 
passing  off  from  the  tumour,  and  even  thicker  terminations  which, 
perhaps,  expand  in  the  neighbouring  liver-parenchymo  into   new 
(inultiloculur)  groups  of  difforent  size.     In  one  case,  recorded  by 
Virchow,  the  growth  extended,  together  with  Glisson's  capsule,  a 
long  way  towards  the  intestine.'*     To  this  description  it  maybe 
added,  that  the  growth  on  section  presents  an  appearance  not  alto- 
gether unlike  alveolar  colloid,  having,  in  point  of  fact,  been  con- 
founde<l  with   that  pathological  product,  with  which,  however,  as 
stated  by  Virchow,  it  has  nothing  in  common.     This  is  proved  not 
only  by  the  occurrence  of  the  pathological  features  above  mentioned, 
but  also,  more  particularly,   by  the  well -ascertained  presence   of 
echinococcus  heads  in  most  of  the  so-callefl  alveoli.     Many  hy]m- 
theses  have  been  broached  with  the  view  of  explaining  the  mode  in 
which   these  multilocular    hydatid    growths  arc  formed.     1   have 
neither  spaqe  nor  inclination  to  discuss  the  question  fully,  but  I 
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may  briefly  mention,  in  passing,  that  Virchow  thinks  tho  echinocoo- 
cus  vesicles  are  primarily  formed  in  the  lymphatic  vessels,  whilst 
Sckriider  Van  der  Kolk  thinks  that  they  originally  take  up  their 
abode  in  the  biliary  ducts. 

Turning  now  to  some  of  the  more  practically  important  ques- 
tions affecting  the  diagnosis  and  prophylaxis  of  hydatid  formations, 
one  naturally  demands  to  know  in  the  first  instance,  what  is  their 
relative  frequency  of  residence  in  the  different  parts,  organs,  or 
viscera  of  tho  human  body.  On  this  point,  from  jxirsonal  obsei'va- 
tion,  no  pathologist  apeaka  with  more  authority  than  Rokitansky, 
according  to  whom  their  seat  is  prevalent  in  the  following  ortler : — 
1.  Uver ;  2.  subpecitoueal  areolar  tissue ;  3.  omentum ;  4.  mus- 
cles of  the  heart;  5.  brain;  C.  spleen  (generally  associated  with 
one  in  the  liver) ;  7.  kidneys  ;  8.  lungs ;  9.  bonos. 

M.  Da^'ainc,  who  appears  to  have  gone  over  the  literature  of 
this  subject  with  extraordinary  care,  writes  as  follows  ('*  Traits  des 
Kntoz,'*  p.  375) : — "  In  man  the  hydatids  are  found  in  all  the 
parenchymatous  organs,  but  with  a  very  different  degree  of  fre- 
quency. The  liver,  iu  itself,  offers  more  cases  of  this  affection 
than  all  the  other  organs  put  together.  Oilen,  when  the  hydatids 
exist  in  some  distant  parts,  they  are  found  at  the  same  time  in  tho 
liver.  The  lung  takes  the  second  place  as  regards  the  frequency 
of  the  hydatids ;  they  are,  again,  rather  common  in  tlie  spleen,  the 
kidneys,  the  omentum,  (and)  the  brain.  We  are  in  possession  of 
some  examples  from  the  spinal  canat,  from  the  eye,  and  also  from 
tho  bones ;  it  is  scarcely  more  common  to  encounter  them  in  the 
limbs  and  in  the  parietes  oi'  the  chest  and  abdomen ;  the  testicle, 
the  ovary,  the  uterus,  and  the  mamma  are  very  rarely  infected." 
Tho  author  then  gives  an  approximatively  coiTect  analysis  of  all 
the  cases  quoted  by  him  in  his  volmninous  treati.se ;  their  total 
number  amounting  to  373.  Their  relative  fretjuency  of  occui-reuco 
in  the  various  organs  stands  as  follows  (the  ligures  appended 
indicating  the  number  of  cases) : — Liver,  165 ;  lungs,  40 ;  kidneys, 
30;  pelvis,  2G;  brain,  20?;  bones,  17;  paiietcs  of  the  trunk,  12; 
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heart,  10 ;  orbit,  9  ? ;  breast,  7  ?  ;  soft  parts  of  tlie  thigh,  6  ;  nec^, 
6?;  ovary,4?;  spinal  cord,  3  ?;  globe  of  the  eye,  ''i  ?;  pvilmonary 
Teasels,  2 ;  pituitary  body,  2 ;  face,  2 ;  mouth,  2 ;  soft  parts  of 
the  shoulder,  2 ;  scrotum  and  testis,  2  ? ;  supra-renal  capsule,  1 ; 
vesicula  seminales,  1 ;  parietes  of  the  uterus,  1 ;  placenta,  1  ? 
Such  is  M.  Davaine'a  analysis,  which,  notwithstanding  all  his  care, 
must  necessarfly  be  imperfect,  partly  fi'oni  the  difficulty  which 
many  have  experienced  in  ascertaining  with  precision  tho  original 
seat  of  the  hydatid  growth,  and  partly  from  the  probable  inaccu- 
racies of  many  of  the  records  from  other  causes.  He  has  also 
attempted  an  analysis  of  the  165  liver  cysts;  4  of  these  project^ 
into  the  thoracic  cavity ;  9  opened  into  the  pleura;  21  communicated 
vrith  the  base  of  the  lung,  or  with  the  bronchi ;  8  (apparently) 
opened  into  tlie  biliary  passage ;  8  others  into  the  cavity  of  the 
peritoneum ;  22  into  the  alimentary  canal ;  wliilst  the  i-eraaining 
94  exhibited  the  more  ordinary  conditions.  Imperfect  as  Davaine 
admits  these  records  to  be,  they  are  nevertheless  highly  instructive, 
and  cannot  fail  to  convey  a  generally  correct  notion  of  the  relative 
frequency  of  hydatids  in  tho  various  parts  of  the  body. 

T  have  purposely  arranged  Davaine*8  cases  in  a  somewhat 
different  manner  to  the  one  he  lias  adopted,  in  order  that  they 
may  be  the  more  readily  compared  with  the  table  of  Rokitansky, 
and  also  witli  the  analysis  I  have  myself  made  from  cases  re- 
corded in  our  English  periodicals.  Altogether,  at  the  present 
time,  I  have  examined  the  records  of  136  cases  of  hydatid 
disease  published  in  the  pages  of  the  "  Lancet,"  the  "  Medical 
Times  and  Gazette,"  the  "  British  Medical  Association  Journal," 
and  other  well  known  professional  serials — amongst  the  most 
valuable  of  which  (in  this  relation)  I  take  leave  to  particularize  the 
Transactions  of  the  Medic o-Chirurgical  and  l*athoiogical  Societies.* 


*  Duriug  ihc  pBAsaf^c  ol'  ihJK  work  tlinnigli  the  press  1  liai'B  continued  my  laboitn 
in  this  flirection,  and  Imve  falleu  iipou  sevcnJ  more  raiwes  whtrh  cannot  now  b«  ttpeciKUy 
treated  of.  References  to  all  of  thorn,  however,  will  he  found  in  the  Bibliography. 
— T.  8.  C. 


TAENIA    KCaiNOCOOOUS. 


277 


From  the  variety  of  headings  under  wliich  such  cases  are  usually 
referi-ed  to  in  the  indices  of  these  works,  I  do  not  pretend  to  say 
that  T  may  not  have  overlooked  one  or  two  valuable  papers ;  whilst 
the  occasional  absence  from  our  libraries  of  one  or  more  volumes 
of  certain  serials,  as  well  as  other  iuterferlng  circumstances,  have 
prevented  my  becoming  acquainted  ^vith  all  the  cases  which  have 
been  published  in  our  journals  within  the  last  thirty  years.  Some 
few  of  these  cases  are  included  in  the  extended  list  given  by 
Davaine ;  but  the  independent  value  of  the  record  will  not,  I  believe, 
be  materially  lessened  on  that  account.  My  analysis  of  these  cases 
stands  as  follows  : — Liver,  51 ;  abdomen  (including  those  found  in 
the  peritoneal  cavity,  in  the  omentum,  and  in  the  intestinal  canal), 
10;  brain,  16;  heart,  8;  lungs,  8;  kidneys,  4;  bladder  and  urine, 
3  ;  pelvic  cavity,  3  ;  tibia,  7 ;  scapula,  1 ;  frontal  bone,  1 ;  anterior 
condyloid  foramen,  1 ;  orbit,  1 ;  spinal  cord,  1 ;  neck,  1 ;  breast 
and  arm  (subcutaneous),  1 ;  loin,  1 ;  thigh,  1  ;  imdor  biceps 
femoris,  1 ;  in  biceps  humeri  and  t^emporal  muscles,  1 ;  ovary,  1 ; 
bloodj  1 ;  pericardium,  1 ;  diaphragm,  1 ;  in  a  fcetus,  1.  1  think 
this  analysis  is  tolerably  correct,  the  only  really  doubtful  figures 
being  those  indicating  the  number  of  the  cases  of  lung  and 
abdominal  hydatids  respectively.  "Where,  in  cases  of  recovery, 
some  hydatids  liave  been  expectorated  and  others  have  passed 
per  auum,  it  was,  of  course,  impossible  to  determine  whether  or 
no  these  parasites  had  their  pi'imary  seat  in  tlie  liver.  But,  per- 
haps, the  most  interesting  fact  which  1  have  noted  in  respect  of 
these  cases,  lies  in  the  circumstance  that  no  less  than  thirty-five 
of  them  were  cases  in  which  the  patients  recovered.  Four  of  these 
were  complete  natural  cures ;  two  others  being  also  temporarily 
oui-ed  in  the  same  way.  All  the  rest  were  cured  by  surgical 
operations,  but  1  fear  only  two  of  them  were  correctly  diagnosed 
(i.e.  with  certainty)  prior  to  the  employment  of  the  knife  or 
trochar.  Most  of  them  were  regarded  as  tumours  or  abscesses 
until  the  escape  of  their  contents  (from  incision)  had  revealed  their 
true  character. 
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Without  venturing  to  offer  any  particular  account  of  the  various 
interesting  features  wliich  the  above  cases  severally  presented,  it 
may  bo,  at  least,  useful  to  refer,  categorically,  to  the  names  of  the 
authors  who  have  placed  the  cases  on  record.  Those  who  deairoj 
fiirther  information  (as  to  certain  cases)  can  easily  obtain  it  by 
turning  to  the  Bibhography  appended  to  this  work,  where,  under  the 
appropriate  names,  they  will  find  sufficiently  minute  references  to 
the  works  in  which  the  original  descriptions  are  recorded.  Thus, 
as  regards  hydatids  of  the  liver  and  biliary  passages,  casea  in 
wliich  death  occurred  arc  given  by  Elliotson,  Kogers,  G.  Budd, 
Hastings,  Dickenson,  Murchiaon,  Buchanan,  Barlow,  Peacock, 
Gntfith,  Salter  (two  cases),  Wilks,  Bristowe  (three  cases),  Pollock, 
Beith,  Davies,  Freer,  Crosse,  A.  T.  Thomson,  H.  Thompson, 
Hilton,  Rees,  Chambers,  and  Alison ;  also  by  Inghot,  GuUand, 
Luschka,  Hellier,  and  Dupuytren.  The  thirteen  cases  in  which  a 
cure  was  effected  either  naturally  or  otherwise,  are  by  \V.  Budd, 
Sloane,  Peacock,  Roes,  Robarts,  Hutchinson,  Bi-odie,  Cholmeloy, 
Chereau,  Richard,  Recamier,  Thorstenson,  and  Morrisseau.  It 
deserves  to  be  mentioned  that  the  cases  by  Sloane  and  Hutchin- 
son were  accurately  diagnosed.  In  the  cases  recorded  by  Richard 
and  Recamier  injections  were  employed,  whilst,  in  many  of  the 
others,  cures  were  effected  by  a  simple  incision.  In  all  these 
instances,  however,  I  buUove  the  operators  were  imcertain  as  to 
the  natiu-c  of  the  tumour  they  had  to  deal  with;  a  persuasion 
which,  if  not  incoirect,  argues  vei-j'  little  in  favour  of  Piorri's 
so-called  "  hydatid  (remitus  "  and  other  diagnostic  symptoms. 

Of  the  nineteen  abdominal  oases  there  were  twelve  which  ter- 
minated fatally ;  these  being  recorded  by  Crowther,  Bailey,  Trim- 
nell,  Hughes,  Newman,  Morloy,  Grecnhow,  Jones,  G.  Budd,  Ogle, 
Obre,  and  Angeli.  The  seven  in  which  cures  took  place  are 
by  Gaitskell,  Gregory,  Greenhow,  Adams,  Bobillier,  Rous,  and 
Chaubasse,  Several  of  these  cures  were  entirely  the  result  of 
natural  causes.  In  the  ciise  by  Gaitskell  it  is  estimated  that  fully 
lUOO  hydatids  wore  discharged ;  and  as  they  were  accompanied  by 
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several  biliary  calculi,  thoro  can  be  littlo  doubt  that  the  onginal 
hydatid  cyst  had  its  scat  in  the  liver.  In  the  case  by  Chaubaaso 
alK)ut  600  hydatids  were  evacuated  from  an  abdominal  abscess; 
whilst  in  the  somewhat  similar  but  fatal  case  by  Crowther,  it  is 
averred  that,  in  addition  to  numerous  hydatids,  the  cyst  contained 
upwards  of  six  gallons  of  purulent  matter. 

The  sixteen  brain  cases  are  by  Bree,  Bemcastle,  Barker,  Ben- 
Tiett,  Brittan,  Bailey  (two  cases),  Baillinger,  Dagleish,  Stewart, 
Wilson,  Sturton,  Montault,  Gucrard,  Martincl,  and  Seville.  Those, 
of  course,  were  all  fatal.  In  the  case  recorded  by  the  last-named 
author,  the  acephalocysts  were  situated  immediately  beneath  the 
arachnoid  membrane,* 

In  like  manner,  aa  wiH  he  supposed,  the  eight  heart  cases  were 
all  fatal.  Thoy  arc  severally  recorded  by  Wilks,  G.  Budd,  Coote 
(two  cases),  Price,  R.  Smith,  Trotter,  and  Vines.  The  single  in- 
stance of  hydatids  occurring  in  the  cavity  of  the  pericardium  is  j>iven 
by  Habersbon  in  the  *' Pathological  Society's  Transactions.'* 
Amougstthe  eight  lung  cases,  but  one  cure  appears  to  have  taken 
place,and,in  this  instance,only  a  portion  of  the  hydatid  seems  to  have 
been  expectorated.  It  is  recorded  by  ITutchinson ;  the  fatal  examples 
being  by  Black,  Bainbridge,  Cholmeley,  Rogers,  Todd,  Fouquior, 
and  Dupuytrcn.  The  example  of  hydatids  iu  the  blood  is  by 
Klencke.  Tlie  two  spleen  cases  are  both  from  foreign  sources 
(by  Goyrand  and  Legroux),  as  is  also  the  instance  where  some 
two  hundred  hydatids  occupied  a  cyst  attached  to  the  under  sur- 
face of  the  diaphragm  (by  Pohl).  All  these  were  fatal.  The  four 
cases  of  hydatids  affecting  the  kidneys  are  severally  described  by 
Barker,  Ward,  Dunn,  and  Fussell.  That  by  Ward  is  a  doubtfiil 
instance  of  cure  ;  the  others  proved  fatal.     The  tlu*oo  examples  of 


*  Dr.  WUliftin  AndsTBon,  Ib&O.S  J!.,  Baddcnt  PhjBician  at  the  Birmmghnm  Ocncrat 
Bospital,  luw  reoently  fkTOnred  me  with  a  oommtniicftlimi  in  wMch  be  stutott  that  )ie  him 
met  with  no  \c»n  than/our  csecs  of  hydaLidu  of  tbo  human  bmin,  ic  each  of  which  he 
BocLNXidcd  iu  ileinoudt  rating  the  proftencc  of  hnoks  alter  death.  In  two  of  the  raite!) 
"  the  diapnosiB  waa  given  with  ti>h?ral>lp  rertaintv."  I  need  hardly  add  ttiat  I  look  for- 
ward, with  great  inteitst.  to  the  publicutioEi  of  thoiw  chmm. — ^T.  8.  C. 
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echinococcus  heads  and  hydatids  from  the  urinaiy  bladder  arc  all 
from  foreign  sources  (Qiiiquerez,  Tomowitz,  and  Auglagnier).  In 
the  case  given  by  the  last-named  author,  seventeen  hydatids  were 
passed  by  the  urethra.  In  this  relation,  I  may  also  appropri- 
ately refer  to  the  three  interesting  examples  of  hydatid  formation 
occurring  within  the  pelvis,  or,  more  precisely,  in  the  immediate 
neighbourhood  of  the  bladder.  These  cases  are  by  LowdelJ, 
Farre,  and  Wakley.  The  one  by  the  first-named  author  proved 
fatal,  but  timely  operation  saved  the  other  two.  In  Wakley's 
interesting  case,  the  sac  contained  a  single  hydatid  as  large  as 
the  egg  of  an  ostrich.  If  I  remember  rightly,  both  Farro's  and 
WaUey's  cases  occun-ed  in  women,  a  circumstance  which  derives 
additional  interest  from  the  fact  that  Dr.  A,  T.  Thomson  has 
recorded  in  the  pages  of  the  *'  Lancet"  a  genuine  case  of  hydatids 
simulating  ovarian  disease. 

Amongst  anonymously  recorded  cases,  I  find  one  where  hydatids 
existed  iu  the  spinal  canal,  and  another  where  a  solitary  aoephalocyst, 
lodged  within  the  orbit,  had  produced  exophthalmia.  My  colleague, 
Mr.  Hulke,  has  met  with  a  similar  case,  and  a  thir<l  example  has  been 
brought  under  my  notice  by  Mr.  J.  Jardino  Murray,  of  Brighton. 

Very  peculiar  and  diversified,  as  to  situation,  are  those  cases 
where  the  hydatid  cysts  occupy  the  external  soft  parts  of  the  trunk 
and  e.Uremities.  Thus,  Dixon  describes  an  instance  in  which  a  cyst 
containing  several  hydatids  occupied  the  root  of  the  neck,  Dupuy^ 
tren  cured  one  patient  who  had  an  hydatid  cyst  situated,  it  is  said, 
in  the  anterior  condyloid  foramen,  causing  atropliy  and  paralysis  of 
the  tongue  by  pressure  on  the  lingual  nerves  ;  and  he  operated  on 
another  patient  who  had  hydatids  in  the  biceps  (humeri)  and  tem- 
poral muscles.  Two  equally  interesting  cures  are  also  recorded  in 
our  Knglish  journals  by  White  and  Bryant.  In  the  former  case 
(reported  by  Mr.  Aitkin)  the  hydatids  wore  situated  in  the  breast 
and  arm,  whilst  Bryant's  large  hydatid  tumour  occurred  between 
the  adductor  muscles  of  the  tbigh.  In  another  case  of  cure  by 
operation  (Jackson)  the  tumour  was  seated  in  the  loin. 
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Excluding  the  remarkable  caae  of  (Esterlen,  reported  in  the 
**  MBdico-Cliinirgica!  Review"  (where  an  Gxtraf)rdinary  enlarffonient 
of  the  kidneys  took  place  in  a  foetus  from  the  development  of  hydatids 
within  thoir  Bubstance),  the  above,  with  one  or  two  exceptions, 
comprise  all  the  interesting  cases  I  have  mot  with  where  those 
sinp^ular  formations  occupied  cither  the  viscera  or  external  soft 
parts  of  the  human  I>ody.  (T  am  speaking,  of  coiu'se,  more  parti- 
cularly with  reference  to  our  home  perimi'iMl  literature.)  There 
remain,  however,  four  other  cases,  of  especial  interest  from  the  cir- 
cumstance of  their  occurring  in  connection  with  the  osseous  sys- 
tem. One  of  those,  no  doubt,  originated  Independently  of  the  bone. 
I  allude  to  the  case  operated  upon  by  Sir  Benjamin  Brodie,  in 
which  the  hydatid  cyst  was  situated  in  the  region  of  the  scapula ; 
but  I  mention  it,  in  this  place,  because  a  very  similar  case  occurred 
to  M.  Roux  at  La  Charite  (1826)  with  the  following  curious  fea- 
tures : — The  tumour  was  supjwsed  to  be  a  large  abscess,  but  after 
making  an  incision,  M.  Roux  discovered  that  he  had  encountered 
an  hourglass -shaped  hydatid  cyst,  the  constricted  portion  of  the 
tumour  being  surrounded  by  the  circular  border  of  a  round  hole 
existing  in  the  scapula  ("Lond.  Med.  Bepos.,"  p.  187), 

Lastly,  in  regard  to  genuine  hone  cases,  it  cannot  but  be  looked 
upon  as  rather  singular,  that,  in  the  instances  which  1  have  here 
collected,  the  hydatids,  with  one  solitary  exception,  occupied 
the  shaft  of  the  tibia.  These  English  cases  (including  one  Ameri- 
can) are  seven  in  number,  and  may  be  referred  to  under  the  names 
of  William  Himter  (Museum  specimen),  Astley  Cooper,  Webster, 
Wickham,  Coiil«on,  Lambert,  and  H.  Thompson.  The  first  five  of 
these  are  included  in  M.  Davaine's  fist  of  six  cases;  so  that  only 
one  similar  example  has  apparently  been  met  with  in  France.* 
When  Coulson's  comparatively  recent  case  was  first  reported,  the 
example  was  regarded  as  unique ;  but  it  now  turns  out  that  the 
occurrence  of  hydatids  wifcliin  the  tibia  is  much  more  common  than 

*  It  is  by  Cullorier.  See  Uavaine,  1.  o.  p.  &52 ;  qIbo  "  Jonro.  de  Med.  Ohir.  et  Phartn." 
de  OorviBATt.  etc.,  vol.  xii*  p.  126. 
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obtains  in  the  case  of  any  other  bone  in  the  Rvstem.  Truths  of 
this  kind  should,  in  future,  suggest  a  caution  to  those  who  may  hap- 
pen to  moot  with  cases  which,  in  tlie  first  instance,  are  deemed 
rare  or  altogether  unique;  but,  at  the  same  lime,  it  should  encou- 
rage others  who  may  meet  with  cases,  which  are  not  at  first  deemed 
rare  or  imique,  at  once  to  place  them  on  record  for  the  benefit  of 
the  profession  generally,  and  of  helminthologists  in  particular. 
Altogether,  M.  Davaine  collects  seventeen  bono  cases,  the  remain- 
ing eleven  being  as  follows : — One  fi'om  a  phalanx  of  the  index  fin- 
ger, two  fi'om  tho  femur,  one  (rather  doubtful)  from  the  temporal 
bone,  two  fi-om  the  frontal,  one  sphenoidal,  and  two  others  from 
the  bones  of  the  pelvis.  One  of  tho  frontal  cases  is  from  an  Eng- 
lish source,  being  recorded  by  Keate  in  the  tenth  volume  of  the 
"  Medico -Chirurgical  Transactions.'** 

Sfdttstics. — Another  important  aspect  in  which  this  subject  may 
be  viewed,  has  reference  to  the  relative  abundance  of  hydatids,  in  par- 
ticular localities,  and  amongst  different  classes  of  people.  The  ende- 
mic character  of  the  echinococcus  disease  in  Iceland  is  well  known. 
Thus,  on  the  authority  of  Krabbe,  a  distinguished  disciple  of  the 
recently  deceased  garant  Eschricht,  Leuckart  remarks  as  follows  : — 

"  For  every  100  inhabitants  of  Iceland  there  are  1100  head  of 
homed  cattle,  and  every  peasant  has  on  an  average  six  dogs.  In 
Denmark  there  are  180  cattle  to  every  100  of  the  people.     There 

•  Highly  iulcPtstinK  and  infltruetive  m  these  statiatical  records  must  ncccaiiiinly 
prove  Olio  twiiiot  l»iit  uxprcdB  a  regret  that  chere  ahonld  be  so  many  intelligent  prac- 
tiliouvrtt  who  refuBo  to  plnco  tlioir  cast-H  on  record ;  for.  bj  this  negligonos  we  are  de- 
prived  of&a  immense  amount  of  riUtmble  inrorumtion.  No  tttciue  need  be  advanced  on 
their  heluUr,  soeing  that  our  public  joumaliHt«  are  alwa}-a  roady  to  insert  such  cacea, 
provided  only  tk»  commtim'eationi  be  brief.  In  going  over  our  literature,  I  have  been  posi. 
tivcl>-  eUurtlc-U  at  the  paueiiy  of  rt-oonlod  canes  of  ciitozuutic  diseaae  aa  compared  witJi 
their  actual  prevalence  in  pmctice.  For  my  own  part,  I  would  feel  gratefiil  to  any  of  my 
profeeaiona!  brethren  who  would  tukc  the  trouble  to  famish  me  with  a  list  of  the  uHjni^- 
UmM  caaos  which  they  have  eDconntered  from  time  to  time  in  tho  counn:  of  their  ordn- 
oiu  dutiett.  I  lun  Bure  many  gentlemen  have  note*  of  such  canes,  especially,  forexample. 
CMOS  of  Lumhricui,  Biorod  up  either  in  MS.  or  in  Uie  tableta  of  their  memoriea.  I 
nMf  add,  hon-ovor,  that,  ttincc  the  above  wait  nxitten,  I  have  met  with  several  moiw 
eaaea  of  hydatids  both  in  our  periodicals  and  in  various  mifloellaneons  troatiaea.  Aa 
lbe*e  additiotis  do  not  materially  aflof^  the  general  statisticnl  result,  1  am  content  to 
oSsr  refemnoea  to  them  in  the  Bibliography  at  the  end  of  this  work. — T.  S.  C. 
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are  many  of  the  Iceland  doctors  who,  not  unfrequently,  have 
upwards  of  100  patients  (afflicted  with  the  echinooyccus  disease) 
under  treatment  at  the  same  time,  the  total  number  of  such  cases 
in  the  island  being  estimated  at  10,000.  By  far  the  greater 
number  of  these  patients,  however,  are  in  the  hands  of  quacks, 
whose  influence  is  the  greater,  because  there  are  in  all  Iceland  but 
*M!  legally  authorized  medical  men,  each  of  whom  presides  over  a 
district  of  about  1500  square  (English)  miles,  embracing  a  popula- 
tion of  about  10,000  individuals.  The  treatment  of  the  quacks  is 
exactly  suited  to  keep  up  the  epidemic,  for,  amongst  their  remedies, 
dog^s  itrine  and  freak  dog-excrenisnt  play  a  conspicuous  part.* 

These  statistics  are  sufficiently  appalling ;  but  they  are  enth-ely 
in  accordance  with  the  original  statements  of  Schlcisner,  who,  in  a 
record  of  2600  cases  of  general  disease,  found  328  of  them  due  to 
hydatids;  whilst,  out  of  327  patients  wliich  came  under  his  own 
immediate  observation,  57  were  suffering  from  the  echinococcus 
malady.  He  found  the  disease  more  common  in  the  interior  of  the 
country  than  near  the  coast;  an  experience  which  coincides  with 
the  well-knowu  (and  easily  explained)  circumstance  that  sailors 
are  singularly  free  from  hydatids.  Schleisner  gives  the  following 
table  of  the  385  cases  above  mentioned : — 


Age. 

BUM. 

Fmulw. 

Number. 

Per  MntAgB. 

Number, 

P«r  ceiiUge. 

0  to    1 

1  „  10 
10    „  20 
20    „  30 
30    „  40 
40    „  SO 
50    ..  60 
iiboTe  60 

0 
13 
18 
22 
38 
36 
27 
1» 

0-0 

7-5 

10*4 

127 

22-0 
20-8 
15-8 
XU-9 

0 

13 
14 

39 
-1-7 
lU 

•hi 

13 

0-0 

til 

17-iJ 
22-2 

3U-2 

lU-4 
61 

•  "Die  naoMteD   EnUluckuiigvu  ub«r  munschliche  EiiiffuwciUvwiiruier  uud  ilerea 
BMleutnng  fBr  die  Gognndheitspflege."     Con\-orsL  JnUrb.  lSt>3,  r.  (>M. 
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If  this  table  be  correct,  the  disease  is  much  more  prevalent  in 
women  than  in  men ;  the  explanation  of  which  must  be  sought  for 
in  the  difference  of  their  habits  of  life.  No  doubt,  the  water  used 
as  drink  by  the  women,  is  constantly  obtained  from  suppUes  in 
the  immediate  neighbourhood  of  their  dwelhngs,  and  in  locolitiea 
to  which  dogs  have  continnal  access ;  moreover,  the  women, 
probably,  obey  more  implicitly  the  dictates  of  the  "  quacks" 
who  supply  them  with  tlie  filthy  medicines  above-meutioued. 
(For  reference  to  Schleisner's  work,  see  Bibliography.)  The 
comparative  rarity  of  the  echinococcus  disease  amongst  sailors  is, 
according  to  my  views,  not  bo  much  dependent  upon  the  circum- 
stance that  the  seamen's  diet  usually  consists  of  salted  provisions, 
as  upon  the  fact  that  these  men  can  seldom  have  opportunities  of 
drinking  water  from  localities  where  dogs  abound.  Let  uncom- 
promising t^'totallers  beware  how  they  condemn  those  who  add  a 
little  wine  "for  their  stomach's"  or,  mther,  for  their  liver's  sake. 
It  may,  indeed,  be  questioned  if  the  addition  of  a  little  alcohol 
would  destroy  the  sbi-hooked  embryos  of  Tivnia  echinococcus  whilst 
still  in  ovo ;  but,  on  the  other  hand,  there  can  be  no  doubt  that 
water  raised  to  a  temperature  of  212'*  Fahr.  will  always  insure  the 
destruction  of  these  parasite-larvae.  Boiled  water  by  itself,  how- 
ever, is  by  no  means  palatable.  The  reason  why  the  upper  classes 
so  seldom,  comparatively  speaking,  suffer  fi-om  hydatids,  may  be 
attributed  to  the  circumstances,  that  those  few  who  drink  water 
take  the  very  proper  precaution  to  see  that  it  is  either  "  pump  "  or 
fresh  spring  water ^ — the  latter  is  not  absolutely  safe — whilst  the 
majority  partake  of  beer  or  porter,  in  which  (even  if  the  water 
employed  in  the  brewing- process  should  be  impure)  no  living  six- 
hooked  embryos  are  likely  to  exist.  So  far  then  as  hydatids 
are  concerned,  boer-drinking,  on  the  whole,  is  preferable  to 
water-drinking ;  if,  however,  the  so-called  Adam's  ale  is  filtered 
and  pure,  no  evil  can  possibly  residt  from  its  moderate  imbi- 
bition. 

Diiujsums  tiiid    TrealmeiiL — One   need    say  little    as   to   the 
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methods  of  detecting  the  presence  of  hydatids.  Only  a  compara- 
tively few  cases  are  known  where  the  diagnosis  has  been  effected 
with  absolute  certainty.  No  doubt  the  presence  of  a  fluctuating; 
tumour,  without  concomitant  inflammat-ory  symptoms,  especially  if 
it  be  Seated  in  the  region  of  the  liver,  together  with  the  circum- 
Btance  of  its  slow  growth  unattended  with  any  particular  degree  of 
functional  disturbance,  would,  to  most  rain<is,  suggest  the  possible 
and  probable  presence  of  one  or  more  hydatid  cysts.  Then  there 
is  the  so-called  "  hydatid  fremitus  "  of  Piorri,  which  can  scarcely 
differ  fi'om  the  ordinary  impulse  commimicated  by  fluid  matter 
within  any  other  kind  of  timiour.  Generally  speaking,  the  acci- 
dental discharge,  or  the  escape  of  one  or  more  acephalocysts  after 
incision,  constitutes  the  only  absolutely  certain  diagnostic  symptom. 
As  regards  their  treatment — supposing  a  satisfactory  diagnosis 
to  have  been  accompliahod — this,  of  course,  in  ninety-nine  cases  out 
of  every  hundred,  has  reference  to  the  speedy  evacuation  of  the 
contents  of  the  tumour.  A  great  deal  of  nonsense  has  been  written 
about  particular  drugs,  whilst  the  use  of  electricity  has  been 
warmly  advocated  by  a  few.  Those  who  dosiro  fua*ther  ideas  on 
this  score  may  possibly  derive  advantage  from  consulting  Davaine's 
treatise ;  but  in  the  words  of  Dr.  Todd  (who  wrote  on  this  subject 
in  1851),  I  may  say  that  '*  I  know  of  no  euro  for  hydatids  but  the 
evacuation  of  them.  There  is  a  popular  notion  that  salt  will  kill 
the  hydatid.  Iodide  of  potassium  has  also  been  frequently  tried, 
but  I  have  never  seen  any  real  benefit  from  the  use  of  these 
remedies.**  To  this  it  may  be  added  that  the  employment  of  a 
trochar  for  evacuation  of  the  hydatid  contents,  and  the  subsequent 
injection  of  iodine,  is  a  plan  which  has  several  times  proved  suc- 
cessful. In  those  cases,  however,  where  a  serous  cavity  intervenes 
between  the  cyst  and  the  surface  of  the  skin,  the  most  serious 
mischief  may  accrue  from  the  escape  of  some  of  the  hydatid  fluid 
into  tho  cavity.  M.  Hoinet  and  others  have  pointed  out  the  proper 
precautions  to  be  observ'ed  in  such  cases ;  but  for  these  and  all 
similar  particulans,  whatever  their  value  may  be,  1  need  only  refer 
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to  the  excellent  Fronch  work  by  Davalne,  which  I  have  olltimes 
previously  cited. 

Prevention. — As  prophylactic  measures  are  necessarily  better 
than  cure,  I  invite  particular  attention  to  this  department  of  the 
subject;  desiring,  in  an  especial  manner,  to  impress  upon  all 
sections  of  the  social  community  a  few  hints,  which,  if  taken  in 
good  part,  and  subsequently  acted  upon,  cannot,  in  my  opinion,  fail 
to  be  productive  of  useful  results.  Only  a  few  years  back,  Dr.  Todd 
remarked  that  there  was  no  subject  more  obscure  than  the  origin 
of  those  hydatids  ;  but  enough,  I  trust,  has  been  now  unlblded  to 
show  how  wide  an  advance  we  have  now  made  in  this  respect. 
Consequently,  therefore,  were  are  in  a  position  to  offer  the  most 
satisfactory  advice  as  to  the  best  methods  of  checking  the  preva- 
lence of  these  lai-val  parasites.  Wo  arc  not,  it  is  true,  able  to 
bring  about  the  total  abolition  of  this  terrible  cchinococcus  disease ; 
but,  I  repeat,  wo  may  check  it  to  a  noteworthy  extent.  Indeed, 
I  believe  tho  good  offices  of  sanitary  commissioners,  as  regards 
the  habitations  of  the  poor,  and  the  general  enforcement  of  clean- 
liness, so  strongly  insisted  upon  of  late  at  social  science  meetings 
and  other  gatherings,  have  already  done  essential  service,  in 
more  ways  than  one.  To  descend  to  particularities,  however, 
Leuckart  has  mado  some  admirable  remarks  on  this  head.  Speak- 
ing of  the  relations  which  subsist  between  dog  and  man  he  says  : — 
"In  order  to  escape  the  dangers  of  infection,  the  dog  must  be 
watched,  not  only  within  the  house,  but  wliilst  he  is  outside  of  it. 
He  must  not  be  allowed  to  visit  either  slaughter-houses  or  knac- 
keries, and  care  must  be  taken  that  neither  the  offals  nor  hydatids 
found  in  such  places  are  accessible  to  him.  In  this  matter  the 
sanitary  inspector  has  many  important  duties  to  perform.  The 
carelessness  with  which  these  offals  have  hitherto  been  disposed  of, 
or  even  purposely  given  to  the  dog,  must  no  longer  be  permitted,  if 
the  welfare  of  the  digestive  organs  of  maukind  are  to  be  con- 
sidered. Wliat  blessed  result*  may  (ullow  from  these  precautions 
may  be  readily  gathered  from  the  consideration  of  the  fact  that,  at 
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present,  almost  the  sixth  part  of  all  the  inhabitants  annually  dying 
in  Iceland,  fall  victims  to  the  echinococcus  epidemic.  It  is  true, 
that  nowhere  else,  probably,  are  the  conditions  for  the  develop- 
ment or,  rather,  the  transportation  of  the  echinococci,  so  favour- 
able as  in  that  country.  As  the  dog  is  of  far  greater  importance 
to  the  Icelander  than  it  is  to  us,  the  animal  is,  consequently, 
much  more  genei'ally  kept.  Another  circumstance,  also,  must  be 
held  to  weigh  very  heavily,  namely,  that  almost  everybody  in  Ice- 
land keeps  his  own  stock  of  cattle,  and  lives,  during  the  long 
■winter  nights,  with  the  entire  living  stock,  usually  huddled  together 
in  a  very  small  apace.  Moreover,  that  cleanhness  which  we  know 
to  be  one  of  the  most  important  prcser^'ativos  against  infection,  is 
but  too  often  wanting  in  those  parts."     (Jahrb.  loc.  cit.,  s.  654.) 

Similar  prophylactic  measures  were  long  ago  insisted  on  by 
Kiichenmeister,  but  as  his  sentiments  were  expressed  in  a  tedi- 
ous and  difluse  style,  so  characteristic  of  his  Avritings,  they  did  not, 
perhaps,  receive  that  consideration  to  which  they  were  undoubtedly 
otherwise  entitled.  In  effect,  he  says  that  the  principal  thing  to 
be  done  consists  in  the  destiniction  of  the  echinococcus  vesicles, 
combined  with  the  expulsion  and  annihilation  of  the  Tajuia  from  the 
dog.  In  order  to  cany  out  this  latter  point,  it  was  subsequently  sug- 
gested by  Dr.  Leared  that  every  dog  should  be  efficiently  physicked 
at  a  cei-tain  given  time,  and  that  all  the  excreta,  tapeworms  in- 
cluded, should  be  buried  at  a  considerable  depth  in  the  soil.  The 
experiment  should  bo  extended  over  several  seasons.  The  mature 
Tixnia  thus  destroyed  would,  it  is  conceived,  cut  off  the  supply  of 
embryos  and  Echiiwcocci,  and  the  endemic  might  thus  be  averted. 
To  this  I  would  add,  that  in  place  of  burying  the  excreta,  tiiey 
skouldf  in  all  case*-,  be  hximt.  If  this  latter  suggestion  be  not  car- 
ried out,  it  is  more  than  probable  that  multitudes  of  the  minute 
embryos  will  escape  destruction,  and  ultimately  find  their  way  into 
the  human  body.  I  have  previously  urged  this  preventive  mea- 
sure (in  my  paper  "on  the  Scleroataum  causing  the  gape-disease  of 
fowls,"  published  in  the  "  Proceedings  of  the  Linnean  Society*'  for 
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1861),  with  the  view  of*  lessening  the  prevalence  of  other  entozoa, 
both  of  man  and  animals,  and  I  again  invite  attention  to  the  im- 
portance of  observing  this  rule.  All  entozoa  whv'h  are  'not  preAcrved\ 
fcrr  %cmxiijic  investigation  or  experiment  should  be  ihorowfkly  de- 
stroyed by  firet  -when  practicable,  and  under  »u)  circtt/mstances  wliat'. 
ei'er  ifhould  tlwy  be  thrown  aside  as  harmless  refuse.  In  tho  case  oi 
the  Ta^iia  echinoma^ts^  the  greatest  difficiiltj  liltely  to  be  expe- 
rienced lies  in  tho  fact  of  the  extreme  sniallness  of  thia  tapeworni. 
As  an  additional  security,  therefore,  I  would  recommend  that  boil- 
ing hot  water  be  occasionally  thrown  over  the  floor  of  all  konncls 
where  dogs  are  kept,  for  in  this  way,  not  only  tho  escaped  tape- 
worms, but  also  the  little  free  embryos  themsolveR  would  be  effec- 
tually destroyed.* 


•  Thodo  prophylactio  mefisnros  were  firBt  advocated  at  the  Cambridge  Meeting  of 
the  British  AHhOcuiitidii  fgr  the  Adviuu-cmoiit  of  Seiuritxi,  in  ISfli,  Hutl  iiRL-nrivnla  mcire 
fully  deroiopod  iii  my  paper  commanicHtetl  to  the  Ztxilof^ca]  Sc<:iety,  aud  jmbliBbeU  in 
Ibeir  ProceedirgH,  vol.  xxx.,  pt.  ^,  pp.  2HH — 315.  'Phoy  havo  »mcc  been  r«-stiiled  in  tlie 
pagw  of  tho  "  Intolloclual  Observer;"  and  also,  with  approval,  by  Dr.  Aitkcn.  in  tbftj 
BMond  Tolume  of  tho  second  edition  of  his  rahiablu  work  on  "  The  Science  and  Fractic 
ofModidoe."p.llO. 
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General  and  specific  cburacters  of  BoihriuerphaUu  latu« — Ita  )^o)trftphic:nJ  dietribution — 
Annt'fiinT  and  dovelopment — Investigations  of  Sclmburt,  Knrwh,  and  LGiickan. 
resiJWtirR  the  cilintcd  omhryo — The  wlult  worm  oroasionalljr  found  in  doga — 
Probable  iwurce  whence  iha  larvai  uro  obtained — Mode  of  egg  dischnrgo — ^Leiick- 
art'a  account  of  a  second  species  of  Bothrioc'ephslus  infesting  the  hamjui  body. 

DiSMissi?fG  the  Tivmxe,  properly  so  called,  I  must  now  devote  a  brief 
cliupter  to  the  consideration  of  a  small  bnt  iuteresting  group  of 
human  cestodes,  presenting,  indeed,  a  very  general  resemblance  to 
ordinary  tapeworms,  but  differing  from  them  in  a  most  marked 
manner  as  regards  their  intimate  structure.  Until  comparatively 
recent  times,  the  Bothriocephali  v^ere  regarded  as  species  of  the 
genus  Taenia,  and,  even  now-a-days,  one  occasionally  meets  with 
disciples  of  the  old  school  who  persist  in  employing  the  ancient 
Linncan  title  of  Taenia  hta  to  indicate  tbe  broad  tapeworm  as 
distinct  from  the  common  T.  sofimu.  The  synonymy  of  the  first 
species  of  this  group  is  probably  as  follows  : — 

18.  BoTirniocEi'HAf.us  laths. 

B.  latuSf  Brcmser  ;   Blain^nlle  ;  Rudolplii ;  etc. 

Dihnthn^tm  iatum^  Biesing. 

?  Tf^nm  lata,  Linneus ;  Pallas  ;  Bloch ;  Goeze ;  etc. 

?  T.  ru/jflm,  Linneus ;  Werner;  Retzius ;  Gmelin;  etc. 

T.  denf-ato^  Batsrh  ;  Gmelin. 

T,  tenelh^  Pallas  ;   Retzius. 

7'.  grispft^  Fnllas  ;  Schrnnk. 

p  V 
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T.  membrannceaf  Pallas  ;  Batgch. 
T*  humnna  inermis,  Brora. 
T.  (u  anncaux  courts),  Bonnot. 
T.  (sans  6pme),  Aiidry. 


Oenerrtl  and  Spwifir  Characters. —The  targesb  ceatwle  heltnintli  at  pretipnt.  knorm  to 
tnn»t  the  humiui  bud^r.  Httaiuing  u  length  of  more  than  ivreuty-fivD  feet',  ond  sometitnes 
Tncft-turiug  tiParlvHn  inrli  inhreftdth;  thp  ro-i  nlled  Iiend^"m  n-idth,  btuntiv  pointed 
ittlbc  tip.nun'b  uloujiUtoJ  or  club-nliape<l.  iiUglitly  flattened  from  behind  forwordu,  and 
ftimished  ivilh  two  laterally  difljiai^ctl  alit-likc  foanaj  or  groovPF,  bur  dnsritutc  of  awy  amia> 
tiire :  anterior  or  FcxnallT-inimjitni-o  H*»gnirnts  of  the  body  extremely  iiiirraw.  ciilarginR  in 
n  very  firudiiiil  muiincT  fmm  ubovu  dowim'ii.r<ls ;  joint*  of  the  lower  hnlf  ofthc  biKly  trnidii- 
oUy  docrea^uig  iii  width,  but  etiliu-f^iig  in  depth;  Hcximlly-nuiture  tiepTnenta  u^nallj^  about 
\  of  an  inch  in  depth,  but  tbo»>u  near  the  caudal  extremity  (reqnoutly  ^",  uitd  qoadrate  in 
fonn;  body  ilftttcned,  but  not  so  iiiiifonnly  iw  obtaiiis  in  the  ordinary  tapeworms,  being 
rather  tliicker  near  the  rentml  line;  total  ninnlicrur joints  estimated  at  nearly  40t.K.i,  the  firel 
(tenially-maturG  ones  iKungooniewhcrc  about  the  sLx  hundredth  fmin  thff  head  (Lenckart); 
ropiTidnrtivonnfires  at  the  central  line,  towurda  the  upper  part  of  tlio  beginent  at.  Iho 
ventral  oupuct,  the  vaginiil  ajHTture  being  immediately  Iwlow  tlui  male  outlet,  and  both 
openiji;;r3  .snrrouDdetl  hy  papilliutbrm  eminuiiees;  ntcrus  consisting  of  a  single  tube,  oilen 
neon  rc>nilarly  foldotl  upon  itself,  furmiuf^  an  opo^iue,  conspicuous,  oDatraUy*diflposed 
ro««tte-likc  masB;  eggs  oval,  measuring  ,-i-g''in  length  by  ,J^"  in  breadth,  ha^-ing  three 
shott-eovLTiugs,  aad  a  lid-tike  operculum  at  ouo  end,  as  oecuni  in  the  {luko-woruia. 

Tlie  extreme  rarity  of  the  occurrenco  of  thiscestode  in  England 
has  hitherto  prevented  our  paying  much  attention  to  the  study  of 
its  structural  and  other  peculiarities ;  consequently,  our  informa- 
tion is,  for  the  most  part,  duo  to  Continental  observers  and  especially 
to  Kschricht,  Kiichonraoister,  Leuckart,  and  Knoch.  HpecimenR, 
indeed,  exist  in  our  museums,  but  in  those  ^Qvf  cases  where  they 
have  been  obtained  in  this  country,  it  has  generally,  if  not  invaria- 
bly, happened  that  the  individuals  bearing  them  have  come  from 
other  quarters  of  Europe.  Thanks  to  the  liberality  of  Leuckart, 
who  has  forwarded  me  various  preparations,  I  have  recently  had 
ample  opportunity  of  confirming  many  of  the  anatomical  details 
which  he  has  himself  described  ;  and  I  may  also  mention  that  there 
is  a  remarkably  fine  but  incomp!etH3  specimen  of  this  worm  in  the 
Middlesex  Hos]iital  Muscnm. 

One  of" the  mosl.  interesting  points  connected  with  the  natural 
liistory  of  the  Bofhriofephalns  lafns  lias  reference  to  its  distribution 


• 


BOTHBIOCBPHALUS    LAT08. 


291 


(laterally)  in  space.  It  does  not  appear  to  have  been  seen  in  any 
non-European  country,  except  in  those  instances  where  individual 
bearers  have  carried  the  worms  away  with  them  into  foreign  lands. 
Thus,  "Weinland,  when  recording  his  observations  on  the  occur- 
rence of  BothriocephaluH  latus  in  the  American  states,  amusingly 
says,  "  We  have  seen  two  specimens  of  this  worm  in  this  country. 


H 


Via.  62. — Head  of  Boihriocepkalut  latua ;  a,  front  view,  ahowmg  the  neck  snd  ulterior  tinniatuTe 
segments ;  b,  lateral  Tiew,  displaying  one  of  the  bothria.     (Considerably  enlarged). — Knoch. 

The  first  was  expelled  from  a  Swiss  soon  after  his  arrival.  The 
second  was  from  an  Englishman,  in  Richmond,  Va.,  who  had,  per- 
haps, travelled  in  Switzerland,  and,  Uke  the  German  anatomist 
and  physiologist,  Soemmering,  and  many  other  travellers,  brought 
away  with  him  this  oade-mecwm  frojn  the  land  of  William  Tell.    We 
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have  never  yet  seen  a  specimen  which  came  from  an  American, 
nor  has  Professor  Leidy  of  Philadelphia,  as  he  infonns  us  by  letter."* 
Thifl  Btatcment  of  Weinland  is  also  borne  out  by  the  records  of 
other  observers. 

Speaking,  more  precisely,  with  reference  to  the  actual  geographi- 
cal distribution  of  this  parasite,  Leuckart  says  that,  even  as  regards 
Europe,  it  is  only  in  certain  districts  that  it  is  normally  present, 
"  Foremost  amongst  these  are  the  cantons  of  "West  Switzerland, 
with  the  adjacent  French  districts.  In  Geneva,  according  to  Odier, 
almost  a  fourth  part  of  all  the  inhabitants  suffer  from  Bothrioce- 
phalus.  It  is  also  common  in  the  north-western  and  northern  pro- 
vinces of  Russia,  Sweden,  and  Poland.  In  HoUand  and  Belgium 
it  is  likewise  founii,  but  on  the  whole,  uot  so  frequently  in  these 
first-named  countries.  Our  German  fatherland  also  harbours  them 
in  some  districts,  especially  in  Eastern  Prussia  and  Pomerania,  and 
there  have  appeared  cases  in  other  places,  as  in  Rhenish  Hesse^ 
Hamburg,  even  in  Bei'lin,  these  being  apparently  spontaneous 
instances.  The  same  has  been  said  of  London,  St.  Malo,  Montpe- 
lior,  Rome,  Zuricli,  and  so  forth.*'  Of  course,  some  of  these  sup- 
posed cases  are  douhtt'iil ;  but,  at  all  events,  the  distribution  here  re- 
corded is  tolerably  acrcurate,  and  at  the  same  time  highly  suggestive. 
The  liothrtoct'phalttit  latvv  would  seem,  indeed,  to  be  most  common 
whore  the  Tirnia  solium  is  comparatively  mre,  but  from  this  con- 
sideration alone  we  are  Bcarcely  entitled  to  look  upon  it  as  a  repre- 
Hontntivo  sptjcies  of  the  latter.  At  present,  our  knowledge  of  the 
liiittory  of  if*  dovolopment  is  incomplete  ;  but  sufficient,  at  least,  has 
\totm  iioctunplished  to  enable  us  to  set  aside  the  erroneous  notions 
advanced  by  Vogt  and  others  as  to  its  mode  of  introduction  into 
the  hiiMiitii  budy. 

Amttttmtj  (iiid  Oevehprntijit, — Our  information  respecting  the 
Htnu'liirc  of  ifitthriofi'phaluK  latiis  is  chiefly  derived  from  the  writings 
of  EHdhriulit ;  whilst  that  of  its  development  is  obtained  from  Schu- 


*  "  Vititnj  f^n  Ui«  Tapawonn*  t>r  Mnn,"  p.  59. 
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"bait,  Leuckart,  and  Knoch.  From  tho  asseverations  made  in  a 
magnificent-looking  brochure  recently  issued  hy  the  laat-nained 
author,  and  especially  from  previous  statements  published  by  this 
observer  ("  Petersburger  mediciiiische  Zeitschrift,"  18C1,  No.  3) 
one  was,  in  the  first  instance,  led  to  believe  that  the  whole  mystery 
had  been  cleared  up,  but  on  looking  closer  into  the  matter,  it  un- 
fortunately turns  out  that  there  are  still  many  links  wanting  to 
complete  the  chain  of  oWdence,  and  that  Knocli's  conclusions  are 
in  many  respects  eiTOueous.  Whilst  waiting  patiently  for  the 
"  inissiug  links,"  we  may,  in  the  meantime,  rely  upon  the  correct- 
ness and  importance  of  the  following  ascertained  facts  : — 

The  dark-brownish  coloured  eggs,  which,  from  their  oval  figui*© 
and  lid-like  oporculura  at  one  end  remind  us  of  the  ova  of  the 
common  fluke,  do  not  appear   to    be    capable  of  developing  an 


FiS.  63. — Tno  exRinpV*  of  the  egg  of  Selkrhnpiatvt  ialma ;  the  upper  one  Bhomng  «  flnsly  mg' 
mtiJittrA  ;elk,  whkih,  in  the  lower  ■peoimeu,  hai  eacKfictl  (X  ^^0  dism.) — Leuckart. 

embryo  in  their  interior,  until  they  have  escaped  from  the  parent 
and  have  been  immersed  in  water  for  a  period  of  from  four  to 
eight  weeks.  More  or  less  speedily,  after  the  expii*atiou  of  this 
variable  j>eriod,  the  opening  of  the  lid  permits  the  escape  of  a  fully 
developed  ciliated  embiyo,  which,  after  the  rotatoiy  fasliion  of 
Volvox,  swims  about  for  several  days — from  four  to  six,  according 
to  Knoch — whereupon,  the  ciliated  covering  bursts,  so  as  to  allow 
of  the  escape  of  a  six-hooked,  non-ctliated  embryo.  Iti  Knoch's 
opinion  this  bursting  of  the  ciliated  covering  is  to  be  regarded  as 
a  sign  of  miscarriage  on  the  part  of  the  embno ;  but,  with  more 
show  of  probability,   Leuckart,  on  the  other  hand,   regards  this 
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escapement  aa  a  normal  condition  of  tilings.  I  believe  Sclnibart 
ojid  Von  Sicbold  were  among  the  first  to  observe  the  ciliated  cha- 
racter of  the  Bothriocephalii3-embryoB ;  but  these  organisms  have 
since  been  veiy  carefuiiy  studied  by  several  oliservers.  The 
embryos  present  a  remarkably  attractive  appearance,  in  consequence 
of  the  unusual  development  of  the  cilia,  combined  with  the  general 
transparency  of  the  other  embryonic  coverings.  There  are,  in 
point  of  fact,  three  distinct  membranes ;  an  external  one  bearing 
the  cilia,  an  intermediate  one  forming  the  capsule  of  the  embryo, 
and  an  inner  integiuncutary  membrane,  proper  to  the  sLx-hooked 
embryo  itself.  Through  all  these  coverings,  the  six  boring-hooks 
are  easily  seen,  situated  near  one  polo  of  the  body ;  all  of  them 
i-esemblo  one  another,  but  in  other  respects  they  conform  to  the 


y  - 


FlO.  0i> — Six-liooltecl  enibrja  nK-Apiii);  from  iu  ciluled  cuvpfing. — Lmoksrt. 


characters  ordinarily  exhibited  by  the  cestodo  proscolices.  Accord- 
ing to  Knocli,  the  hooks  are  about  the  same  length  as  the  cilia ; 
but  Leuckart  has  shown  that  this  is  an  error,  the  cilia  being  at 
least  three  times  longer  than  the  hooks.  After  the  disappearanoe 
of  the  ciliated  covering,  the  last-named  observer  had  occasionally 
noticed  certain  natural  movements  of  the  hook-apparatus,  from 
which,  of  course,  it  might  be  inferred  that  the  embryos  were  aKve 
luid  ready  for  their  passive  transference  into  the  body  of  some 
iutormediato  host.  WTiat  this  particular  kind  of  host  may  happen 
to  be  is  not  yet  satisfactorily  determined.  Knoch,  indeed,  would 
have  us  to  bolieve^  that  in  the  case  of  Butknoceyhaliig  latut  there 
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was  no  need  for  any  intormcdiate  l)Garer  ;  for,  says  he,  in  eflect,  T 
have  succeeded  in  rearing  young  Botlinooephali,  directly  from 
embryos  administered  to  dogs.  That  Knoch  has  succeeded  in 
procuring  young  sexually  immature  Bothriorephati  from  dogs,  no 
one  need  entertain  any  doubt;  but  to  affirm  that  these  were 
developed  as  the  result  of  his  administrations  is  cpiite  another 
matter.  He  appears  to  have  been  unaware  of  the  circumstance 
that  examples  of  this  worm  are  occasionally  foimd  in  the  dog.  On 
this  point  Leuckart  remarks,  that  "  accoi*ding  t^?  Pallas  the  B.  l<iius 
is  not  rare  in  the  dogs  of  Southern  Russia,  whilst  Von  Siebold 
says  he  has  received  it  also  from  a  dog  in  Pomcrania.*  Linneus 
had  made  similar  communications  previously,  but  ho  supposed  tliat 
the  Swedish  dog-tapeworm  was  not  referable  to  Tifnia  Info  but  to 
Titmia  vulffmns ;  the  latter  being,  possibly,  identical  with  our  //. 
cordatttSy  wliich,  as  we  shall  see,  is  more  frequently  found  in  the 
dog  than  in  raau.**  Notwithstanding  Knoch's  conclusions,  there- 
fore, we  cannot  bring  ourselves  to  believe  in  the  notion  that  the 
Bothriocepfuxlutf  latua  is  capable  of  development  without  the  aid  of  the 
ordinarj'  intermediate  host.  If  one  may  be  permitted  to  hazard  a 
conjecture  as  to  the  nature  of  this  host,  T  should,  on  independent 
grounds,  look  to  certain  species  of  fish,  and,  especially,  as  Tjeuckart 
also  has  suggested,  to  the  salmon  and  trout  family.  Kiichenmeister's 
idea  that  tbe  scolex  or  hydatid  condition  of  this  cestode  may  be 
found  in  certain  species  of  Limax  is  not  all  convincing;  yet,  it  is 
not  impossible  tliat  they  may  occur  in  the  bodies  of  fresh-water 
molluscs  or  other  aquatic  animals  belonging  to  the  articulate 
class.  I  repeat,  however,  my  strong  persuasion,  that  people  infest 
themselves  with  this  parasite  by  eating  imperfectly  cooked  lish,  in 
which  t!»o  Bothriocei)hahi8  lai*vae  have  taken  up  their  temporary 
abode.     In   this  connection,  moreover,  it  is  not  uninteresting  to 

t*  Professor  J.  B.  Sinioud.'i,  of  the  London  Veterinurj'  College,  iiifomifd  rno,  some 
time  ago,  that  he  had  obtained  a  well-developod  example  of  Jtothrioeeyhalns  latut  from 
an  Knglish  dog;  uni)  I  hare  8inro  had  nii  op]K>minit]r  of  Qxamining  the  spociroen,  which 
is  preserved  in  the  College  Museum. 
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remark,  as  Weinlaiid  has  likewise  done,  that  Creplin  once  discovered 
a  Bothriocephahi3  in  a  cat^ — a  circumstance  which  led  him  to  con- 
clude that  it  Imd  been  accidentally  introduced  by  the  animal's 
'*  eating  fish  containing-  the  larva  of  that  worm." 

As  regards  the  structural  pecuh'arities  of  the  adiUt  Bothrio- 
cephalus,  I  need  only  dwell  upon  those  which  are  more  obviously 
cliaracteristic,  inasmuch  as  I  have  already  enumerated  those  of  a 
general  nature.  In  the  h\ing  condition,  the  body  of  the  animal  is 
highly  contractile,"  especially  in  the  region  of  the  so-called  head  ; 
the  latter  organ  altering  its  form  very  materially  at  dilferent  times. 
Unlike  ordinary  cestodes,  the  Boihrioccphahts  latus  rerj  seldom 
breaks  up  into  sepai'ate  fragments,  and  never,  apparently,  into 
independent  living  proglottides.  The  integument  presents  nothing 
peculiar  ;  and,  according  to  Leuckart,  the  muscular  layers  are  feebly 
developed,  only  a  tew  calcareous  corpuscles  being  scattered  about 
the  parenchymatous  substance,  here  and  tliere.  The  tissues  of  the 
body  generally  are  remarkably  transparent,  the  external  paren- 
chyma displaving  "numerous  rounded  granular  masses,  -which 
appear  as  opaque  points,"  and  impart  to  the  tissues  a  yellowish 
grey  colour.  In  each  segment  a  well-defined  internal  membrane 
separates  the  central  visceral  mass  fi'om  the  surrounding  external 
parenchyma  of  the  body.  The  water- vascular  system  (as  Esch- 
richt  long  ago  ])oiTitod  out)  is  characterized  by  two  main  longitu- 
dinal channels,  from  which  no  transverse  canals  have  yet  been  seen 
to  pass  off;  but  Knoch  affirms  that  throughout  the  segments  there 
is  a  superficial  vaacidar  network,  wliich  communicates  with  the 
great  longitudinal  vessels ;  and  he  has,  moreover,  observed 
granular  movements  in  their  interior,  which  he  believes  to  be  due 
to  the  presence  of  cilia.  The  main  canals  lie  midway  between  the 
lateral  borders  and  the  central  axis  of  the  body,  and,  according  to 
Von  Sieboid,  terminate  in  the  head  by  dividing  into  several  fine 
branches. 

Speaking  generally,  the  disposition  of  the  reproductive  organs 
internally  corresponfia  in  a  great  measure  with  that  of  the  Taenia? 
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proper ;  but  the  absence  of  a  common  cloaca  and  the  consequent 
independonco  of  the  male  and  female  orifices,  forms  a  striking 
external  difference.  T}ie  upper  or  male  orifice  is  mostly  sur- 
rounded by  a  marked  oval  swelling,  wbich  is  due  to  the  enlarge- 
ment of  the  so-called  cin-lius-pouch  ;  but,  in  place  of  a  true  penis, 
an  introinittent  organ  is  fonned  out  of  the  walls  of  the  highly 
extensile  seminal  duct,  which  is  often  conspicuously  prolapsed. 
According  to  Lenckart,  the  precise  nature  of  the  connection 
between  the  vas  deferens  and  the  excretory  ducta  of  the  numeroua 
pale  yellow- coloured,  testicular  sacs,  is  at  present  not  fully  made 
out ;  yet  one  may  safely  afilirm  that,  for  the  most  part,  the  same 
arrangements  obtain  hero  as  are  known  to  occur  in  other  cestodes. 
Again,  as  regards  the  female  organs, —whoso  outlet  is  placed 
immediately  beneath  that  of  the  male  organs,- — the  litems,  as  we 
have  seen,  consists  of  a  simple  tube  folded  upon  itself,  so  as  to 
form  on  either  side  of  the  central  line  four  or  five  club-shaped 
processes,  which,  in  their  entirety,  present  an  irregularly  petaloid 
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and  teparat«  nprodoctir*  orificei.     (Enlarged.)  — I<etickan. 

appearance.  The  older  helminthologists,  consequently,  compared 
them  to  flowers  or  heraldic  lilies ;  whilst  the  term  "uterine  rosette," 
which  we  now  employ,  is  equally  characteristic.  The  posterior  end 
of  the  uterus  suddenly  narrows  to  form  a  channel,  described  by 
Eschricht  under  the  title  of  "  twisted  coil'*  (Kniiuel).  It  usually 
contains  a  number  of  yelk-granulos  and  immature  eggs,  and,  as 
Eschricht  pointed  out,  is  probably  concerned  in  the  secretion  of 
the  brown-coloured  chitinous  .ihell  of  the  ova.     Below  this  com- 
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mouvAmmni  of^  tlio  uterine  canal  is  a  large  oval  body,  considered  by 
Kwjiiricht  Ui  bo  glitndiilftr  (KnnuoldruBc),  but  which  Leuckart-, 
with  mort)  correct  dc^finition,  denominates  the  ovary.  Its  conneo 
liori  with  tho  vitollipfono  glands  on  either  side,  though  not  fiiUy 
(mtubliHhod,  KooniH  to  bo  vory  similar  to  that  which  obtains  in  tho 
IjijiowiinnH  ^^incrully. 

Kiimllyi  it  only  remains  for  me  to  add,  that  the  ova  do  not 
Oflonpe  nftor  tho  ordinary  method,  but  by  the  bui-sting  of  the  over- 
iliHtondo*!  utoruH  when  tho  joints  are  sexually  mature.  Tliis  mode 
of  ogK"*^''*'^^*'*rgo  though,  to  a  certain  extent,  peculiar,  occurs  in 
Ht»voral  othi^r  ooRtodos,  and  likewise  in  other  lands  of  entozoa,  as,  for 
(»Xrttn|)h»,  in  tho  nomatoilo  spocioa  called  ScJerostoma  »tjngamus.  It 
is  not  common,  thei-oforo,  in  fiiU-gmwn  liothriocejthaU  to  find  a 
whoKi  aorii»«  of  joints  thus  laoomtetl,  and  emptied,  more  or  less 
ot^inph'lrly,  t»f  their  oijg-contonts.  There  is  also  another  pecu- 
liiiritv  whieh  ullVvts  this  species  oven  more  strikingly  than  it  does 
ti  Ml   m*\iiiyii»^llaia,     I  allude  to  its  tendency  to  form  mosi- 

wtniLHitioA.  Tho  occurrenco  of  segments  vnih  double  sexual  open- 
ing U  80  oxtrt«mo)y  common  that  Louckart  avers  that  be  has 
aOMNMlj  wauuinix)  a  single  e^pecinteo  of  Boikrioeephaims  labu  with- 
oul  (ttlCCilinfl  <">kt>ac!W  of  this  struige  maUbrmation.  The  aboor- 
aiali^t  nMNreoiTer»  is  not  cviotinod  to  the  external  parts,  bat  aflecta 
th«^  iatt4T>al  t>r«:aQ$ ;  so  that,  according  to  Lencfaffi's  iatcrprete- 
tk>m  v^  h«vv  a  double  smea  of  joiate  pbeed  side  by  aide,  their 
vHiUT  lkalv«9  becowhi^  ve&  developed  al  te  eaEpaaae  of  the  eon- 
joitktfd  and  atrvfjiuvd  iiuwr  mm«.  SuDwriMeQ,  indeed,  oae  bleni 
awyn«t  ahwgtlhtr  d««r6  ils  wgUbaw;  iddiag  vtmitnam  to  the 
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intervention  of  a  long  neck.  The  segments  are  distinct  from  the 
very  commencement  near  the  head,  and  so  rapidly  do  they  increase 
in  width  that  the  anterior  end  of  the  body  becomes  lancet-shaped. 
About  fifty  joints  only  are  immature ;  and,  in  the  longest  example, 
(115  centimetres)  Leuckart  counted  a  total  of  660  joints.  It  is, 
however,  a  smaller  species  than  B,  htu?,  and  is  further  distin- 
guished by  displaying  a  greater  number  of  calcareous  corpuscles, 
and,  more  paiticiUarly  also,  in  the  "  form  of  the  uterine  rosette, 
which  is  not  only  smaller  and  longer,  but  likewise  exhibits  a 
greater  number  of  lateral  processes."  Leuckart  thinks  that  the 
T,  vulgaris  of  Linneus  and  Pallas  may  be  identical  with  this  species. 
To  the  naked  eye  (judging  from  the  figures,  and  from  the  prepara- 
tions which  Leuckart  has  kindly  contributed  to  my  cabinet,)  B. 
cordaiuSt  at  first,  reminds  one  of  Goeze's  thick-set  Tienia  peciinat<i  ; 
but  the  structure  of  the  latter  is  very  difierent.  Lastly,  from 
the  history  of  the  solitary  case  quoted  by  Leuckart,  the  Bothrio- 
cephalus  Mrdatus  does  not  appear  to  give  rise  to  very  formidable 
symptoms  in  tlie  human  subject. 
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CHAPTER  X. 


NEMATODA, 


The  Nematodfl.  or  roniiiJ  worms  iiifeeting  man — UenenU  and  specific  cliftrat^Wrn  of 
Ascaria  tanibrieoidft — Structuru  luij  JuvL-Iopmoiit — Views  ul*  Casonimk,  Elwrtb,  and 
Schneider — Kiperimeuta  of  Richter,  Verlorcn,  Dsvoine,  mid  the  author— Practical 
couaiderationfi — Hemarkahle  cimes — Treatmentu 


I  COMP.  now  to  the  consideration  of  the  tliird  large  group  of  Imman 
helminths,  commonly  called  the  round  worms,  or  Nematoda ;  and, 
as  the  ordinal  characters   are  already  given  in  the  first  part  of 
this  volume,  I  need  Here  only  remark  upon  one  or  two  peculiari- 
ties of  the  group,  which  I  have,  hitherto,  designedly  omitted.  Thus, 
it  may  be  noted,  that  our  knowledge  of  the  life-phases  and  migra- 
tions of  the  larvae  of  these  parasites  is  much  more  limited  than 
obtains  in  the  case  of  the  Cestoda,  although  the  metamorphoses 
displayed  by  the  latter  are  much  more  complicated.     With  the 
exception  of  Trichina  Hpiralis,  I  am  not  aware  that  we  have  a 
thorough  knowledge  of  the  entire  life-history  of  any  of  the  nema- 
tode species  which  infest  the  human  body  ;  nor,  indeed,  can  I  call 
to  mind  any  round-worm  infesting  the  lower  animals,  whose  life- 
phases,  migi-ations,  and  peculiarities  of  structure,  during  develop- 
[ment,  are  satisfactorily  known.   Notwthstanding  all  this,  we  are,  at 
length,    acquainted    with  a   multitude    of  highly- important    and 
extremely   interesting  facts,    part  of  which  I  hope  to   enunciate 
briefly  in  the  following  pagc.^,  and,  in  doing  so,  I  shall  be  neces- 
sitated to  pass  over  many  of  those  extremely  minute   structiu-al 
details,  which  are  of  little  practical  utility,  at  the  same  time  that  I 
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shall  be  corapoUod  to  oast  aside  UTimerous  false  t<;achmgs  whi< 
have  from  time  to  time  been  handed  down  to  us.  In  many  cases,  1 
shall  not  even  allude  to  these  vagite  opinions,  but  talco  for  granted 
that  th«  more  absurd  ones  are  no  longer  deemetl  wortby  of  credit 
by  any  persons  who  are  likely  to  peruse  this  volume. 


4 


20.    AbcARIS    LUMBKIOOIUES. 

A.  IwmhricoideSf  Linneiis  ;  Bloch ;  Qoezu ;  etc. 

hSisaria  lumbricoidea,  Zedor. 

huvihricus  teres  kmninU^  Tyson ;  Redi ;  Valisneri. 

?  Nematoideum  honUnis  {centi'ictdi)^  D^gland ;  LeveillfS ;  etc, 

?  N.h<yi)iinis{pi8cerum),  Pruner;  Diesing. 

?  Ophioatoyna pontierii,  OloquGt ;  Delle-Chiajo ;  Bremsor. 


General  and  Specific  Characters. — A  uuniatodc  helminth  rettembling  tho  common 
otLTth-'wunu  ill  sizo  and  general  appearnnce,  thn  males  meMiu-ing  from  four  Ui  six 
iuL'hua  in  Icn^rtb.  Butl  llit  fLTimlcs  IVuni  ton  to  fourtcou  inchoti;  bwlj' snuKith,  rusiform 
iind  pJadlic,  marked  by  numerons  Buc  transvcrao  rin>^,  and  attenuated  f^roduoJly  to- 
wurdtt  eitbor  oxtroraity,  tho  anterior  terminating  in  »  mncli  productJ  tri-papillutod 
moutli,  thu  [Kialurtur  iu  a  bluntly-pointed  tail;  female  much  hruudur  thiui  the  malu, 
hftviue  a  diameter  of  [  of  an  iucrh,  and  ct-jniKxiucntly  a  oircuaiferciioe  of  J  ";  nuUc 
rcproil active  urgana  fhmiBhed  nith  a  double  apLculum  or  peniit,  the  cuudal  oxtromity 
being  otherwioe  readily  dirttinguishud  fnmi  tbut  of  tlit;  reninle  by  its  arcuate  form ; 
fomale  rvprcHiuclivc  orifice  situat-cd  towwds  the  lower  ]>urt  of  thu  uuturior  half  of  the 
body,  at  which  point  the  body  frequently  burHts  oltor  tho  aiiimali  has  been  placed  in 
n*ator. 

This  well-known  parasite  ia  by  some  still  considered  identical 
with  the  Ascaris  megalocephala  of  the  horse,  and  with  the  A^ans 
tiulUa  of  tho  hog ;  but  1  have  long  made  up  my  mind  that  it  is  a  dis- 
tinct species,  in  which  view  I  am  anticipated  by  Dujardin,  Motjuin- 
Tandon,  Glaparede,  and  many  other  hchninthologists.  I  need  also 
scarcely  add  that  its  earth-worm  resemblances  are  very  slight} 
its  affinities  and  structural  peculiarities  being  altogether  different. 

Tho  naked-eye  descriptive  anatomy  of  Aacariti  Imnbncouks  was 
long  ago  made  out  by  Cloquet ;  and  lull  details  were  given  in  hia 
well-known  "  Anatomie  des  Vers  Intestinaus,"  from  which  many 
particulars  were  subsequently  copied  by  various  writers.     In  the 
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main  it  may  he  said  that  liis  descriptions  were  carelxil  and  acciu'ate, 
but  some  of  them  have  turned  out  erroneous. 

Commencing  with  the  liead,  I  remark,  in  the  first  place,  tliat 
•the  three  prominent  oral  papilljB  are  nearly  uniform  in  size,  their 
occasional  inequality'  being  accidental.  During  life  they  are  move- 
able, and  there  can  bo  no  doubt  that  their  combined  action  is  suc- 
torial. Viewed,  fi'om  above,  with  a  pocket-lens,  the  lips  present 
a  trij>etaloid  figure,  and,  on  a  more  close  examination,  Ihey  ex- 
hibit, when  separated  from  each  other,  a  number  of  minute  den- 
ticulations  at  their  inner  surfaces.  The  oral  aperture,  without 
any  other  special  appendages,  leads  directly  inlrO  a  strong  muscular 
oesophagus,  wliich  in  some  specimens  is  fully  half  an  inch  in  length. 
Aslight  constriction  separates  this  part  of  the  canal  from  the  stomach 
and  intestinal  ti'act,  these  latter  divisions  of  the  tube  not  being 
recognisable  from  one  another.  In  fact,  different  anatomists  have 
variously  interpreted  tiie  morphology  of  these  parts;  but,  since 
many  of  the  nematoda  display  an  organ  comparable  to  a  true  sto- 
machal cavity,  T  think  it  bettor  to  regard  this  thin  and  spacious 
portion  of  the  canal  as  merely  representing  the  intestine.  To  the 
naked  eye  it  displays  a  deep  brown  colour  which  is  mainly  due  to 
the  intestinal  contents,  but  as  obtains  in  many  allied  species,  the 
epithelium  and  general  coll  wall  are  more  or  less  supplied  with 
dark  pigment  granules.  All  I  need  here  further  say,  is  that  the 
alimentary  canal,  in  both  sexes,  is  terminated  by  a  cloacal  cavity, 
which  opens  externally  by  a  transverse  slit  at  a  very  short  distance 
from  the  extremity  of  the  tail.  In  this  situation,  one  not  unfre- 
quently  finds  a  number  of  minute  papillae  on  the  surface  of  the  body, 
which  do  not  make  their  appearance  elsewhere.  And  this  leads  ns 
to  examine  the  skin,  which,  notwithstanding  all  that  has  been  said 
to  the  contraiy,  really  seems  to  me  to  consist  of  only  two  well- 
marked  layers,  namely,  an  external  chitinous  and  an  internal  granu- 
lar layer.  No  doubt  Czermak  and  others  have  been  able  to  split 
these  layers  into  six  or  eight  different  laminas,  but,  after  all,  notliing 
is  gained  by  so  many  arbitrary  divisions.     The  chitinous  layer  is 
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possibly  capable  of  being  sepamted  into  several  distinct  lamellae, 
like  the  cleavage  layers  of  a  mica  sheet,  and  the  circumstance  that 
the  layer  in  question  is  not  originally  a  distinct  cell-membrane,  but 
a  cliitinous  secretion  from  the  primary  integument,  would  favouD 
such  a  peculiarity.  I  can  only  accoimt  for  Ozermak's  layers  on 
this  supposition.  On  placing  these  worms  in  a  solution  of  caranine, 
I  find  all  the  true  cell  tissues  become  coloured,  whilst  the  cliitinous 
coverinf?  remains  ujiaffected.  As  regards  the  inner  or  true  integu- 
mentary layer,  this  has  been  sujiposed  to  consist  of  fibres  variously 
blended,  by  which  there  have  been  recognized  transverse  longitudinal 
and  oblique  lines.  These  linear  groupings  have  generally  been  held 
to  constitute  so  many  different  layers,  and  certain  of  them  have 
been  regarded  as  muscular.  The  oblique  markings  are  generally 
raoro  distinct  in  the  neighbourhood  of  the  head,  and  I  have  seen 
similar  appearances  in  other  nomatodcs  in  cases  where  I  could  not 
at  all  feel  satisfied  that  they  represented  distinct  fibres.  It  is  now, 
indeed,  becoming  more  and  more  evident  that  these  markings  are 
illusive,  and  not  to  be  trusted.  They  are  probably  due  to  the 
superimposed  chitinous  layer.  I  have  seen  them  beautifully  distinct 
in  the  chitinous  capsules  of  Trichina;  Mr.  Bastian  has  seen  similar 
deceptive  appearances  in  Dracunculus;  and  Mr.  Beck  has  recently 
offered  a  highly- satis  factory  exjilanation  of  these  illusive  phenomena 
under  other  circumstances.*  Dr.  Eberth  in  liis  monograph  on  the 
Kematoda  has  given  an  admirable  figure  of  these  characteristic  ap- 
pearances as  they  occur  in  the  neighbourhood  of  the  head  of  Enop-' 
lus  megopthahnutt,  but  he  evidently  regards  them  as  muscular. 

All  the  tissues  of  the  body  appear  to  be  highly  elastic  and 
contractile,  but  the  true  muscular  system  consists  principally,  if 
not  entirely,  of  four  longitudinal  bands,  two  dorsal  and  two  ventral, 
passing  from  one  end  of  the  body  to  the  other.  Histologically,  the 
bundles  consist  of  large,  long,  fusiform,  nucleated  cells,  which, 
when  cut  across  transversely,  display  an  appearance  of  lines  running 


•  See  a  paper  in  tho  "Qaart.  Jouru.  orMicr  Rripnpc"  Tor  Jannarj-,  1864. 
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inwards  from  tlie  granular  layer  towards  the  loose  parenchyma  of  the 
body.  This  has  been  well  demonstrated  by  Eberth  in  the  closely- 
allied,  round  worm  of  the  horse  (Fig.  67).  When  exposed  longitudin- 
ally the  musculai'  cells  are  seen  to  overlap  one  another  at  their 
extremities,  forming  a  series  of  dovetail-like  arrangements  in  the 
mass.  In  the  general  cavity  of  the  body  we  find  a  quantity  of 
loose  parenchymatous  cells,  wliicli,  according  to  Rberth  (iu  A,  maga' 
loce]}hala),  are  connected  witli  and  bud  out  from  the  inner  surface 
of  the  great  longitudinal  bundles.  In  the  living  state  these  loose 
cells,  whatever  be  their  nature,  are  surrounded  by  a  transparent 
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Fio.  AT,— TmnnTfne  Bection  rc|>rmirnting  the  tmni-duTDPtfir  of  lb*  body  of  AM>aru  wtigatot^knla, 

with  th.' riwfrn  rrtnoreii.     <  VniNirlmilih   m«j:tiifloH.— Kbfrth. 

red-coloured  flxiid,  which  is,  probably,  of  a  highly-nutritive  cha- 
racter.* As  regards  the  nervous  system,  all  I  can  say  from  my 
own  examinations  simply  amount  to  this :  I  find  the  lateral  lines 
characterized  by  a  bund  of  large  granular  cells,  in  the  centre  of 
which  lies  a  woU-marked   double-bordered  canal,   containing  fine 


*  Dr.  Marcet,  F.lt.S.,  <»  whom  I  have  tiince  forwuntled  bs  mtich  nf  the  fluid  ae  I 
ooold  obtain  Etdiq  abcot  Beventy  of  these  puraMiteB,  mrornu  me  thut  it«  "  compoaitiDD  i« 
Himiliu'  to  that  of  the  juice  of  fleeh  in  the  higher  animalB  ;"  and  he  \%,  therefc^,  led  to 
infer  that  the  procenB  of  aasimilation  in  pretty  much  the  rsitip  in  holh  cla«fics. — T.  S.  0. 
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granular  matter.  I  cannot  call  the  inner  tube  a  true  nervous  cord, 
but,  at  the  same  time,  I  am  wiUing  to  believe  that  it  represents  a 
■  rudimentary  condition  of  a  tnio  nerve-system,  Ebcrth  regards  the 
lateral  lines  as  vascular,  but  Schneider  and  others  are  very  positive 
as  to  the  existence  of  an  internal  central  as  well  as  an  external  peri- 
pheral nerve-system  in  these  worms.  According  to  Schneider,  an 
abstract  of  whose  views  on  this  point  are  given  by  Mr.  Busk  in  the 
**  Microscopical  Journal"  for  1803,  the  nervous  system  in  AscarU 
tnegdlocKphala.  may  be  described  as  follows  : — "  The  nerve-collar  is 
placed  about  one  line  below  the  oral  orifice.  From  it  six  cords  £u*o 
given  off  in  front ;  four  of  these  {nervi  suhmediani)  arise  nearly  in 
the  middle,  between  the  border  of  one  of  the  lateral  intermuscular 
spaces  and  the  middle  line,  though  rather  nearer  the  lateral  space. 
The  roots  commence  with  a  broad  base,  which  gradually  narrows 
into  the  slender  cord.  Two  other  nerves  (».  laterales)  lie  in  the 
centre  of  the  lateral  intermuscular  spaces.  These  nerves  are 
completely  imbedded  in  the  substance  of  the  lateral  space,  and  they 
may,  with  some  pains  and  trouble,  be  at  once  dissectM  out,  or  may 
be  seen  more  readily,  but  still  distinctly,  in  simple  transverse  sec- 
tions. Two  strong  nervous  cords  pass  backwards ;  they  arise  on 
the  ventral  surface  of  the  ring,  one  on  either  side  of  the  ventral 
line,  towards  which  they  tend  in  a  sort  of  arch,  and  are  continued 
a  short  distance,  but  they  cannot  be  traced  beyond  the  arched 
anastomosis  of  the  water-vascular  system,  which  lies  a  short  dis- 
tance behind  the  nerve-collar.  These  are  termed  rarfii  comtnunt- 
canies**  Schneider  then  proceeds  to  describe  numerous  ganglion 
cells  in  connection  with  these  various  true  nerve-structures,  but 
it  is  needless  to  speak  minutely  concerning  them.  If  I  understand 
his  descriptions  rightly,  the  ordinary  lateral  vessels  are  referable, 
as  Eberth  and  many  others  still  suppose,  to  the  water  system, 
whilst  the  nervous  cords  are  altogether  independent. 

I  pass  on  now  to  tlie  consideration  of  the  reproductive  system. 
As  regjards  the  male,  the  testis  consists  of  a  single,  slender,  and 
extremely  delicate  spermatic  tube,  which  is  frequently  coiled  upon 
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itself,  and  also  twistwl  round  the  lower  part  of  the  intestinal  tube.  It 
may,  however,  be  easily  unravelled  beneath  water,  and,  when  fully 
extended,  will  roach  nearly  a  yard  in  length.  The  Jnteraal  blind  extre- 
mity constitutes  the  narrowest  part  of  the  tube,  which,  after  a  gradual 
but  inconsiderable  increase  in  width.  Forms  the  bulk  of  the  testis 
proper,  aud  then  subsequently  widens  out  to  form  the  vaa  deferens. 
The  latter  suddenly  terminates  at  the  summit  of  a  somewhat  club- 
shaped  pouch,  which  is  usually  distended  with  spei-matic  particles. 
Towards  the  lower  part,  the  pouch  itself  is  also  suddenly  con- 
stricted, and  enters  a  tliick  muscular  sheath,  within  which  the  two 
penes  or  spicula  are  lodged  during  their  retraction.  Ordinarily, 
this  seminal  reservoir  is  about  one  inch  and  a  half  in  length.  The 
spicules  are  arcuate  and  rather  bluntly  pointed,  but  there  is  no 
central  groove  or  orifice  at  their  extremities,  as  some  had  led  us  to 
behave.  As  regards  the  reproductive  organs  of  the  female,  they 
consist  of  the  ordinary  pai-ts,  but  the  relative  development  of  those 
is  very  remarkable.  Thus,  the  uterus  and  vagina,  taken  together, 
are  about  half  an  inch  in  length,  but  the  former  divides  into  two 
long  uterine  boms,  each  of  them  measuring  at  least  fom*  inches 
long.  At  their  inner  ends  they  suddenly  become  narrowed  to  form 
two  long  ovarian  tubes  which  coil  upon  themselves  and  around 
the  intestinal  canal  in  a  very  tortuous  manner,  terminating  finally 
in  extremely  naiTow  coecal  extremities.  If  either  of  the  tubes  be 
carefully  unravelled,  it  will  bo  found  to  measure  about  four  feet  in 
length.  In  full-grown  individuals,  one  constantly  finds  these  canals 
filled  with  ova  in  every  conceivable  stage  of  development,  from  the 
condition  of  a  simple  free  nucleated  germ,  situated  at  the  ccecal 
extremity,  to  the  finely-granular  yelk  of  the  perfect  ^^g^  which  is 
just  about  to  emerge  by  the  vaginal  outlet.  In  Ascaris  vicgaloce- 
pkala,  I  have  seen  the  spermatozoa  in  immediate  contact  with  the 
egg-germs,  constituting,  accoi-ding  to  Nelson,  the  very  act  of  im- 
pregiiation ;  but  into  the  details  of  this  process  I  do  not  now  enter, 
reserving  what  I  have  to  say  on  this  point  until  we  are  considering 
the  sexual  peculiarities  of  Anairis  vitjglax. 
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JJecehpment  and  •migration. — Tlie  precise  mfumer  in  which  the 
young  gain  access  to  the  humau  body  is  very  imperfectly  uuder- 
Htood.  It  is  well  known  that  quantities  of  the  immature  ova  are 
expelled  their  "host"  per  o/u/zn,  and  I  have  myself  obtaijied  the 
characteristic  egg^  from  matters  ejected  by  the  mouth.  Richter's 
and  Davaine's  experiments  go  to  prove  that  after  the  ova  have 
escaped  pHssivelVj  they  complete  their  development  iu  open  waters ; 
and  it  would  also  appear  that  an  iutervul  of  six  months  must  elapse 
(after  their  expulsion)  before  the  yetk- segmentation  and  consequent 
embrj'onic  formation  can  take  place.  In  Richter's  experiment 
none  of  the  embryos  had  emerged  after  the  eggs  had  been  in  the 
water  for  a  |>oriod  of  eleven  months;  and  in  the  case  o^  A.  mnrgi- 
nata  ft-oni  the  dog,  Verlorcn's  prerioua  investigations  have  shown 
that  the  young  embi-jos  can  retJiin  their  vitality  for  more  than  a 
year  aft»r  their  worm-like  condition  has  been  attained.  According 
toDavaine  ("Comptes  Rendus,"  1858,  p.  1217),  the  fully-deve- 
loped embryo  is  cylindrical,  it«  leugth  being  f^th  of  an  inch ;  the 
mouth  is  not  furnished  with  the  three  characteristic  papilliB  of  the 
genus,  and  the  tail  terminates  suddenly  in  a  point. 

The  experiments  of  Davaine  also  show  that  their  development 
w  ovo  was  not  facilitated  by  increase  of  temperature,  neither  wore 
the  raatm-e  eggs  afl'octed  by  several  days'  immersion  in  the  gastric 
juice  of  rabbits  and  dogs.  Further  lesearches,  therefore,  are  required 
to  decide  whether  the  young  Ascariiles  eveutually  gain  access  to 
our  bodies  after  the  embryos  have  escaped  the  eggs  and  have 
undergone  a  series  of  active  wanderings  elsewhere,  or  whether,  as 
seems  more  probable,  they  are  not  directly  transferred  from  river 
and  pond  water  to  the  human  stomach. 

With  the  view  of  ascertaining  the  exact  mode  in  which  we 
obtain  the  larva?  of  these  parasites,  I  have  my  self  conducted  a  series 
of  experiments,  though,  at  present,  the  results  are  rather  imperfect. 
In  the  case  of  Ascans  lumlfricoiths,  I  have  only  succeeded  in  pro- 
curing the  earher  stages  of  embryonic  formation.  From  Agcarit 
marginata  I  have  reared  great  numbers  of  complete  embryos,  none 
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of  which,  however,  appeared  to  have  escaped  from  the  egg  even 
afW  a  lapse  of  seven  months  in  water.  In  the  case  of  A,  msgalO' 
cepiialiiy  T  have  reared  quantities  of  free  active  embryos  in  a  space 
of  less  than  five  months,  ami  T  have  also  succeeded  in  rearing  con- 
siderable numbers  of  similar  larvae  from  the  eggs  of  Asmris  oacw 
laiiif  both  in  fresh  and  saltwater.*  Notwithstanding  these  limita- 
tions, 1  am  confident  that  the  time  is  not  far  distant  when  we 
shall  be  able  to  expose  the  whole  chain  of  Ascuria-development, 
which,  at  present,  it  must  be  admitted,  is  totally  disconnected  by 
several  missing  links. 

Practical  Considerations, — As  a  general  rule,  it  may  be  con- 
fidently stated  that  the  presence  of  one  or  two  Ascarides  in  the  hu- 
man intestinal  canal  is  not  attended  with  any  marked  cunstitutional 
disturbance ;  but,  every  now  and  then,  instances  turn  up  where  the 
reverse  of  this  happens,  whilst,  in  some  few  cases,  their  presence 
is  accompanied  with  the  gravest  consequences  to  the  unfortunate 
"  bearer."  Usually,  only  a  solitary  specimen  or,  at  most,  from  three 
to  six  or  eight  of  these  worms  are  found  in  the  same  person  at  one 
time,  but,  occasionally,  their  num.ber8  are  considerable.  Thus, 
Kiichenmeister  alludes  to  a  case  where  one  hundred  and  three 
examples  were  passed  by  a  child,  and  he  also  quotes  an  instance 
where  the  intestinal  canal  of  another  child  harboured  between 
three  hundred  and  four  hundred  of  these  worms;  but  a  still  more 
remarkable  case  is  recorded  by  Gilli  (in  the  "Turin  Joiu*uaI  of  the 
Medical  Sciences"),  where  no  less  than  five  hundred  and  ten  were 
passed  by  a  child.  But  few  cases  are  on  record  where  any  consi- 
derable number  of  AscaridfA  have  infosttMi  the  intestinal  canal  of  an 
adult;  but,  as  the  above  instances  sufficiently  testify,  large  num- 
bers occur  in  children,  in  whom,  aUo,  they  are  particularly  fi-equent. 
The  proper  habitat  of  Ascarus  lumbricaides  is  the  small  intestine, 
but  it  is  not  uufrequeutly  foimd  in  tiie  stomach,  and  other  parts  of 
the  digestive  canal.     From  these  localities  it  sometimes  migrates, 


•  DfluiU-  respecting  the  production  of  these  nematode  lame  by  fxpcrimont  will,  I 
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not  only  by  tlie  natural  passages  of  the  moutli,  nostrils,  and  anus, 
but  also,  it  would  seem,  by  perforating  the  intestinal  walls.  At  all 
events,  plenty  of  cases  arc  on  record  where  these  lumbrici,  as  they 
are  commonly,  but  erroneously  called,  have  passed  partly,  or  com- 
pletely, into  the  abdominal  ca\'ity ;  in  other  cases  they  have  become 
lodged  within  the  various  abdominal  viscera,  and  even,  also,  within 
the  pleurae  and  pulmonary  organs.  In  several  instances  they  have 
found  their  way  into  the  parietes  of  the  abdomen  and  adjacent 
superficial  parts,  in  which  situations  they  have  given  rise  to 
abscesses,  and  have,  therefore,  usually  been  discharged  by  surgical 
interference. 

As  regards  the  unfavourable  symptoms  occasionally  produced 
by  lumbrici,  these,  of  course,  will  vary  according  to  tlie  situation 
they  happen  to  occupy,  and  they  will  also  be  considerably  modified 
by  the  age  and  temperament  of  the  person  infested.  In  the 
stomach  and  intestines  they  give  rise  to  colic  and  shooting  pains 
about  the  abdomen,  followed  generally  by  dyspepsia,  nasal  itching, 
nausea,  vomiting,  and  even  diarrhoea.  Sometimes  also  there  is  a 
considerable  amount  of  cerebral  disturbance,  attended  with  general 
restlossuGss  and  convulsive  twitchings  during  sleep.  Thus  Mr, 
Woodman  has  recently  recorded  in  the  "  Medical  Times  and 
Gazette,"  a  serious  case  of  con\Tilsions  arising  from  lumbricoid 
worms,  in  which,  liowever,  a  cure  was  effected  by  expulsion  of  the 
worms.  If  I  i-ecoUect  rightly,  the  same  number  of  the  same 
journal  records  (anonjinously)  a  case  of  epilepsy  from  a  similar 
cause;  whilst,  an  earher  volume  of  this  periodical  (1839)  mentions 
an  instance  where  two  lumbrici  and  one  tapeworm  were  associated 
in  the  production  of  similar  phenomena.  But  a  much  more  strik- 
ing case  Is  also  given  (anonymously)  in  the  "  London  Medical 
Gazette  "  for  1847  (page  415),  where  a  single  lumbricus  caused  its 
bearer  to  be  a  lunatic  for  eight  years,  tlie  patient  suffering  from 
cataleptic  fits  which  lasted  for  two  or  three  weeks  at  a  time. 
Many  other  singular  cases  arc  quoted  in  our  journals,  amongst 
which   I   may   mention  the  allusion    made  to   Petrequin,  who,   in 
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his  "Traitc  Pratique,"  publishes  two  cases  of  amaiu-osis  in  younpj 
girls  from  lumbrici. 

Amongst  fatal  cases  there  is  the  one  by  Petrenz,  where  200 
lumbrici  produced  acute  enteritis,  and  one  by  Koll,  where  the 
intestine  was  perforated ;  also  two  by  Young,  where  the  worms 
were  evacuated  by  ulceration  through  the  parietes  of  the  abdo- 
men ;  also  Roger's  fatal  case  of  intestinal  perforation  reporttid  in 
the  "  Lancet "  (1848) ;  also  Blair's  case  in  the  "  Kdinburgh 
Medical  Journal  "  (1861);  also  Hondi^ro's  three  cases  of  perforation 
cited  in  the  *'  Medical  Chirurgical  Review  '*  (1839)  ;  also  two  others 
by  Buchuer  in  the  same  journal  (1851) ;  and  one  by  Luschka, 
where  the  worms  occupied  the  cavity  of  the  pleura  (1854).  In 
the  same  periodical  (1833)  Neilson  has  recorded  a  case  of  dis- 
charge of  lumbrici  from  various  parts  of  the  body,  and  much 
more  recently  a  successful  case  has  been  published  by  Sheppard, 
who  extracted  an  Ascaris  lumbricoiden  from  an  abdominal  abscess 
("  British  Medical  Journal,"  for  1861).  Amongst  cases  producing 
irritation  in  the  gen i to- urinary  passages,  is  the  one  by  Dreyfti8> 
recorded  in  the  "  London  Medical  Gazette  '*  (1847),  in  which  a 
cure  was  effected  by  discharge  of  the  worms,  and  the  American 
case  by  Buckingham,  where  the  presence  of  Ascarides  gave  rise  to 
a  formidable  erotomania. 

In  addition  to  the  above  I  may  mention  that  the  third  fasciculus 
of  a  work  illustrating  the  collection  of  morbid  anatomy  in  the 
Army  Medical  Museum  at  Chatham,  gives  a  case  of  lumbrici 
occupying  the  biliary  ducts  and  gall  bladder ;  and  1  also  find  two 
more  anonymously -recorded  cases  of  lumbrici  producing  perfora- 
tion of  the  small  intestine,  one  of  them  appearing  in  the  *'  London 
Medical  Gazette  "  (1827).  and  the  other  in  the  "  Lancet  "  (1836). 
But,  perhaps,  the  most  curious  cases  (which  illustrate  a  remark- 
able peculiarity  of  habit  enjoyed  by  these  parasites)  which  I  have 
met  with  are  those  severally  descril>ed  by  Barwell,  the  Messrs. 
Prichard,  Stockbridge,  and  Williams.  In  Barwell's  case  an  Ascaris 
was  expelled  a  child  who  had  accidentally  swallowed  a  foreign  body. 
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or,  to  Hpottk  more  precisely,  a  small  toy  which  fonned  the  brass 
"  oye  "  of  a  lady's  di-osa.  Tiirough  the  circular  loop  of  this  toy 
tho  AftCftria  had  partially  tlinist  its  body,  and  becoming  thus 
8tnui]:^iilated,  it  probably  perished  before  it  was  evacuated.  In 
I'richard's  cast"  oiio  or  two  hunbrici  had  similarly  trapped  them- 
selves in  tho  eyes  of  huttuns  swallowed  by  the  patient,  and  one 
worm,  not  contented  with  a  single  strangulation,  had  succeeded  in 
passing  part  of  its  body  through  two  buttons.  This  case  is  given 
in  the  "  British  Medical  Jonmal  "  (1859),  whilst  that  by  Barwell 
will  bo  found  in  the  '*  Lancet "  for  1857. 

In  the  "  Boston  Medical  and  Surgical  Journal"  for  the  year 
1842,  Mr,  T.  G.  Stockbridge  gives  a  similar  case,  in  which  he,  not 
inaptly,  speaks  of  these  "  hooks  and  eyes"  as  constituting  a  new 
romody  or  "  worm*trap"  for  lumbricus;  and,  singidarly  enough,  a 
namesake  (see  AV.  Stockbridgo,  in  the  Bibliography),  in  the  same 
periodical  for  the  succeeding  year,  also  recoi'ds  another  like  instance 
of  tho  **  mechanical  expulsion  of  worms"  by  metallic  buttons. 
Again,  in  the  same  serial,  a  third  correspondent,  imder  the  initials 
A.  M.,  speaks  of  an  open-topped  thimble  as  constituting  another 
new  "  worm-trap,"  whilst  he  also  gives  a  case  of  lumbrici  pene- 
trating "  metallic  suspensor  buttons."  Lastly,  there  is  the  case 
of  Williams,  who,  at  a  meeting  of  the  Boston  Society  for  Medical 
Improvement,  exhibited  "  a  limibricus  with  a  dress-hook  attached  ;** 
this  case  being  also  reported  in  tlie  Jo»u*nal  above  mwitioned  for 
the  year  1S57. 

The  above,  1  believe,  constitute  the  xnajoritr  of  the  interesting 
and  important  cases  published  in  British  and  American  periodical 
litemtuTP  ;  but,  whilst  I  have  designedly  paf^sed  over  aone  of  the  leas 
noteworthy  cases,  it  is  just  possible  that  one  or  two  others  of  consider- 
able import  may  bftTa^  nnfoTtunately,  e«)caped  my  ref>eardi.  I  oovld 
not  undertake  to  refer  to  all  the  records  whero  particular  remedicB 
liav«  been  recommended,  though  some  of  these  (as.  Cor  example, 
ihose  by  Dr.  Abbotts  Smith,  in  which  he  foond  antomiie  so 
v«ltHible)  poeaeas  vanc^  therapeutical  interest.     In  Hfae  maaiKr.  I 
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have  paid  little  regard  to  cases  where  the  authors  have  propounded 
somo  palpably  untenable  theory,  such,  for  example,  as  tKat 
advanced  by  Rumsoy,  who,  because  he  found  lumbrici  occiuring 
in  two  patients  who  were  troubled  with  spitting  of  blood,  imme- 
diately drew  the  conclusion  that  the  worms  in  question  were  the 
cause  of  tlie  hfEmoptysis.  A  reference  to  his  cases  \\*iU  be  found 
in  the  Bibliography,  as  well  as  to  each  of  tlie  other  cases  above 
quoted.  Many  other  references  are  also  separately  given  to 
various  other  papers  of  interest  bearing  on  this  subject. 

From  the  observations  of  Dyer  it  woidd  seem  that  lumbrici  are 
extremely  common  in  the  Mauritius,  but,  as  happens  with  most  of 
the  other  species  of  Entozoa,  they  are  comparatively  rare  along 
the  sea  border.  In  all  situations  where  there  is  an  abundant 
water  supply,  these  parasites  are  more  particularly  common ;  and 
it  is  well  known  that  the  lowlands  of  Holland  and  the  lake 
districts  of  Sweden  are  eminently  favourable  to  their  existence. 
All  this  is  explicable  enough  from  what  we  now  know  respecting 
the  conditions  which  are  essential  for  the  rearing  of  the  larvae ; 
but,  as  I  have  before  observed,  it  is  almost  certain  that  the  human 
body  becomes  infested,  not  by  the  drinking  of  water  which  may 
contain  the  sexually  immature  embryos,  but  by  feeding  upon  the 
flesh  of  some  quadruped,  fish,  or  fowl  which  happens  to  represent 
the  so-called  intermediate  host. 

Treahnetd. — As  regards  the  treatment  of  Aur-ona  htmhricoides 
by  the  internal  administration  of  medicines,  T  can  oiJy  very  briefly 
notice  the  principal  remedies.  Foremost  among  these  is  aantonine, 
which  may  be  given  to  children  in  the  form  of  a  simple  powder, 
two  or  three  grains  being  sprinkled  over  a  shce  of  bread  and 
butter.  It  is  better  still  if  they  can  bo  induced  to  take  it  along  with 
castor  oil,  or,  if  preferred,  a  little  honey  is  a  very  good  substitute 
for  the  oil.  An  adult  may  take  as  much  as  five  grains  twice  a  day, 
which  may  be  repeated  every  second  day  for  a  week,  but  not  oftener 
at  the  commencement.  In  all  cases  the  effects  of  the  drug  should 
be  carefully  watched,  as  tenesmus,  spasms,  and  even  hnemorrhiagio 
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discharges,  have  been  occasione<l  by  its  use.  The  patient  should 
also  be  wamotl  that  the  remedy  is  very  apt  to  pervert  the  eyesight, 
80  that  he  sees  objects  acquiring  all  sorts  of  colours,  some  appear- 
ing yellow,  others  blue,  or  even  green.  The  urine  is  also  liable  to 
acquire  a  reddish  tinge,  a  peculiar  feature  which  is  very  hable  to 
cause  alarm.  All  these  strange  phenomena,  however,  pass  off 
without  any  serious  result,  those  affecting  the  sight  generally 
disappearing  *'within  a  few  hours.*'  Kiichenmeister  thinks  that 
we  "should  never  give  more  than  eight  grains  in  two  days, 
divided  into  doses  of  two  grains  each,  twice  a  day." 

According  to  Dyer,  the  juice  of  the  unripe  fruit  of  the  Oarica 
•papaya,  or  papaw-tree,  is  an  extremely  valuable  remedy.  Dr. 
Pockles  of  Holzminden  recommends  the  powdere*!  root  of  tlie  male 
shield-fern  in  conjunction  with  ordinaiy  purgatives ;  but  kamala 
and  koussO}  especially  tlie  former,  are  particularly  worthy  of  trial. 
In  the  hands  of  Drs.  Mackinnou,  BamskiU,  and  Learcd,  the  rod 
powder  oi  Itotleria  iinctoriai&^m^to  have  proved  highly  efficacious 
in  doses  of  from  one  to  two  drachms  every  four  hours.  The  tinc- 
ture of  kamala  is  by  some  considered  preferable.  Panna  has  also 
been  recommended,  but  its  anthelmintic  virtues,  in  lumbricus,  are 
probably  inferior  even  to  kousso,  which  latter  is  given  in  the  form 
of  powder  in  half-ounce  doses.  According  to  M.  Davaine,  the  so- 
called  varec  or  Corgican  moss,  procured  from  various  species  of 
Fucus,  is  much  employed  in  Frianco,  but  apparently  without  any  very 
great  success.  Aloes,  acammony,  jalap,  and  turpentine,  and  many 
other  drastic  purgatives  are  still  occasionally  resorted  to,  but  it  is 
very  doubtful  if  any  of  these  drugs  have  a  special  action  on  the 
hirabrici.  Wlien  their  anthelmintic  virtues  depend  only  upon  their 
irritant  qualities,  it  is  better,  perha]>s,  to  dispense  with  them  alto- 
gether. Dr.  E.  J.  Wai'ing,  in  his  brochiwe  previously  quoted, 
speaks  very  favourably  of  a  variety  of  remedies  little  known  in  this 
coimtry.  Meianhorrkea  vtfitatissim-a ;  thisistheThcch-tsec  (Zet-zi), 
or  black  varnish  of  the  Burmese.  It  is  **  a  most  efficacious*'  lum- 
bricide.     The  Burmese  also  employ  a  fungus  or  worm-mu.shroom 
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(Than-mo),  which,  according  to  Dr.  Packman,  has  considerable 
anthelmintic  powers.  Quisqualis  Indica  of  Linneus ;  the  inhabi- 
tants of  Java,  and  the  Chinese  Hving  at  Macao  (especially)  employ 
this  remedy.  By  the  latter  it  is  termed  worm-fruit,  Cay-thim. 
Vcemonia  anthelmintica  of  Willdenow.  Dr.  Waring  says  that  the 
seeds  of  this  plant  are  "held  in  the  highest  repute  amongst  the 
people  of  Southern  India."  It  is  a  small  annual,  extensively  dis- 
tributed throughout  the  Peninsula.  Amongst  the  remaining  drugs 
I  have  only  space  to  give  the  names  of  the  following,  on  the  autho- 
rity of  Waring  : — Oil  from  the  pericarp  of  Azardarichta  Indica, 
root  of  Melia  Azadarach,  "often  confounded"  with  the  above; 
seeds  of  Melia  sempervirens  ;  kernel  of  the  mango  {Mangifer  Indica)  ; 
hairs  of  Mucuna  prurita  ;  bark  of  Alstonia  scholaris  ;  juice  of  Ascle- 
pias  curassavica;  the  peacock*s  fan-fern  {Asplenium  radiattim) ; 
leaves  of  Bridelia  spinoaa  ;  oil  of  GitruUus  colocyntkus ;  Calutropis 
gigantea  ;  Emhelia  Ribes ;  Euphorbia  thymifolia ;  SphcerantMis  In- 
dicus ;  Guilandina  Bondxicella ;  Tamarindus  Tndicus ;  Indigofera 
tinctoria ;  Cadaba  Indica ;  Bt'yonia  callosa  and  S.  epigea ;  Acaly- 
pha  Indica ;  Polanisia  icosandra ;  Hugonia  mystax;  Morindavm~ 
hellata  ;  Bauhinia  variegata ;  Agatholes  chirayta ;  Curcuma  Zerumhet ; 
Cyperus  rotwndus;  Soya  viridifolia;  DaJbergia  Sisso  ;  Ghenopodium 
album. 
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CHAPTER  XL 


ASOARIS  MTSTAX. 


The  aatbur'a  diacovery  of  the  otrcun-ence  of  Awant  mytiax  as  a  bnman  pantsito— 
Genipral  and  sfwciftc  choractera — Vindication  of  the  accuracy  of  the  itatementa  of 
Irish  Qaturalists—Casea  by  Bollingluinn.  Pirkells,  Scattcrgood,  and  Leuckart — 
Strncttire  and  developniont-— Genural  and  epeciHo  chai-nctent  of  Triehoetphilus  dixpar 
— Organization  — Rcuiftrks  on  Filaria  Until  aud  S.  traeh^olU. 

I  oiADLY,  in  tiie  first  instance,  embrace  the  opportunity  of  again 
attempting  to  rescue  from  oblivion  a  most  important  contribution 
to  Uebninthological  literature.  I  bore  propose  to  repeat  and  amplify 
those  proofs  which  I  have  previously  advanced  in  the  view  of 
establishing  a  recognition  of  the  fact  that  the  common  Asearis  mys- 
tax  of  the  cat  is  liable  to  infest  the  human  body.  This  position  I 
have  worked  out  independently  ;  but  I  am  none  the  less  happy  to 
learn,  from  tlie  lips  of  Professor  Leuckart,  that  another  case  of  this 
kind  occurred  in  Germany  about  two  years  ago.  I  think  1  under- 
stood him  to  say  that  ths  worms  were  readily  recognized  as 
specimens  of  Asraris  mjfstiix.  At  all  events,  ti'om  what  is  stated 
in  the  sequel,  it  is  quite  evident  that  all  who  allowed  Bellingliara's 
Ascaria  alata  to  be  a  parasite  of  some  kind  or  other,  regarded  it 
as  a  new  species.  Not  one  single  helminthologist  ever  stated  that. 
the  parasite  in  question  was  really  referable  to  the  Ascarin 
fiiysiax,  but  Dr.  J.  V.  Thomson  thought  that  it  reaemhlcd  that 
species.  Many  years  ago,  when  I  accidentally  stumbled  upon 
Pickell's  figure,  I  at  once  regarded  it  as  a  representation  of  AscarU 
mysf^Xf  and  from  that  time  forth  I  resolved  to  work  out  the  subject 
whenever  an   occasion  might  offer  itself.     Thanks  to  the  kindness 
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of  Dr.  Laukester  and  Mr.  Hcattergood,  I  have  siucc  been  enabled 
to  carry  out  my  wisli,  and  by  the  aid  of  theii*  valuable  contribution 
of  specimens  I  liave  succeeded  in  establishing  the  truth  of  several 
facts,  whicli  Kuchenmeister  and  others  regarded  as  mere  myths,  and 
T  have  idso  vindicated  the  authority  and  general  accuracy  of  Dr. 
O^Bryen  Bellingham,  and  other  Irish  naturalists,  whose  statements 
had  been,  in  my  opinion,  rather  unfairly  handled  by  one  or  two  of  the 
leading  helmintho legists  of  the  day.  If  my  memory  does  not  feil 
me,  the  fourth  ca.se  (to  which  Leuckart  has  called  my  attention) 
occurred  in  an  adult,  in  whose  digestive  tube  no  less  than  twelve 
examples  of  this  worm  had  taken  up  their  residence.  With  these 
few  prehminary  observations  I  proceed  to  give  the  necessary  details 
as  follows  : — 

21.    ASOABIS    HTSTAX. 

A.  viystaXfUudolphi;  Bremser  ;   Dujardin  ;  etc. 

.4./e?is,  Gmelm;  J.V.Thomson;  Pickells;  etc. 

A,  teres  felis,  Goeze. 

A,  cati,  Schrank. 

A*  alatUf  Bellingham  ;  Dujardin  ;  Diesing. 

Fusaria  myataa-f  Zeder. 

Qetttral  and  Speet/ic  Characttrm, — A  nuMlcrato-sizod  nematode  helnuntli,  tluu^uitf^riiwd 
more  especially  by  the  prcacDce  of  conspicno'iS,  nlftlVinri  oppetidagea,  one  on  citlicr  niJu 
of  the  head;  which,  however,  vary  »omewhnt  iii  their  dcgrco  ordgvcIopmwiL  in  diflerenl 
exatnploH  of  the  worm ;  the  male  ncqQii-es  a.  length  of  two  inches  and  a  half,  whitat  tlmt 
of  the  female  is  sometimes  a  little  lieyond  four  incheH ;  the  former  «I*o  seldom  e-xceeds 
hulf  a  line  in  br(!udUi.  whiUt  ihu  uumxipundiu)j  meiuiun-mL'ul  of  the  httter  in  just  double  ; 
the  tail  of  the  mule  in  Btrongly  arcuate,  whihit  tho  body  itself  iuvanably  displays  a  dispo- 
BttiAn  to  coil  upon  itnelf,  the  female  exhibitiug  the  xAme  tendency  in  &  less  marked 
d^ree;  the  Mpieulcs,  two  in  number.  aci|utrc  a  luug:tk  of  about  ,^ofan  inch;  the  eggs 
prottonting  a  longitudinal  diameter  of -rtt"- 


The  late  Dr.  Bellingham,  wlio  vma  OTie  of  the  siu'geons  of  St. 
Vincent's  Hospital,  DiibUn,  published  in  the  thirteenth  volmne  of 
the  "  Amials  of  Natural  History"  an  extended  catalogue  of  Irish 
entozoa ;  and  in  this  list  he  recoixied  the  existence  of  a  new  roimd 
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worm  in  man,  under  the  title  of  AecarU  alata.  This  catalogue  lias 
been  constantly  refeiTed  to  by  Dujardin,  Diesing,  and  other  sytema- 
tic  entozoologists,  comparatively  few  of  them  liaving,  it  would  seem, 
had  access  to  Dr.  Bellinghara's  more  extended  account  of  this  para- 
site given  in  the  first  volume  of  the  *'  Dublin  Medical  Press**  (No.  7, 
Feb.  20th,  1830).  One  is  led  to  make  this  inference  from  the 
doubts  which  some  have  cast  upon  the  very  existence  of  the  worm ; 
although  others,  with  more  candour,  suppose  the  species  has  merely 
been  mistaken.  Thus,  Kuchenmeister  ("  Parasiten/'  s.  46^,  in 
Lankester*8 edit.,  vol.  ii.^  p.  100)  says:  "The  Aecarts  alatUt  found 
in  the  small  intestine  of  a  man,  is  probably  only  a  young  individual 
of  one  of  the  long-knoT\'n  Nematoda,  ;/,  indeed,  it  be  a  worm  at  all ! 
(The  italics  are  mine.)  This  statement  is  reproduced  by  Hulmo  in 
his  Enghsh  edition  of  Moquin-Tandon's  '*  Elements  of  Medical 
Zoology"  (p.  341) ;  and  the  French  author  himself  evidently  shares 
the  doubt  of  other  people.  Dujardin  ('*  Helminthes,"  p.  150)  admite 
the  species,  as  does  also  Diesing  ("  Systema  Helminthnm,**  p.  175), 
but  the  latter  unluckily  adds  the  following  very  significant  sugges- 
tion : — '*  An  Ascaris  lumbricoides  capitis  epideruiide  emphesematice 
inflata  r"  Dr.  Leidy  of  Philadelphia  admits  A.  alata  among  his 
Eniozoa  hominis  without  comment  ("  Smithsonian  Contrib.'*  for 
Apnl,  1853) ;  but  Weinland,  of  Frankfort,  in  his  Hst,  prefixes  the 
species  T^nth  a  note  of  interrogation,  observing,  also,  that  it  has  been 
"once"  found  in  Ireland  ('*  Essay  on  Tapeworms,"  p.  88).  It  is 
quite  clear,  therefore,  that  these  authors  entertain  no  belief  as  to 
Ascari^s  rnifstax  being  a  human  parasite,  because  those  who  doubt- 
fully accept  Bellingham's  Ascari^  alata  do  so  under  the  impression 
that  whatever  it  is,  it  is  quite  distinct  from  the  conmion  Ascaria 
of  the  eat.  The  evidence  which  I  shall  now  widuce  is  quite  con- 
clusive, and  ought,  once  for  all,  to  clear  up  the  mystery. 

Dr.  Beilingham,  in  hie  paper  {htr.  fit.)  "  On  an  Undescribed 
Species  of  Human  Intestinal  Wonn,"  remarks  that  there  are  three 
species  of  ascaris  infesting  man  (/.c,  he  includes  the  A.  Iwmhricoides 
and  A.  vennicularis,  the  latter    being   now  better  known  as  an 
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Ojryum) ;  and  ho  proceeds  to  notice  the  third  form  in  the  follow- 
ing manner :  — 

**  The  third  speciea  of  the  genus  Ascaris,  which  occurs  in  the 
human  intestine,  has  not  hitherto  been  described  (although  it  would 
appear  to  have  been  already  observed  in  this  coimtry) ;  as  yet  T 
have  met  with  it  only  once.  It  belongs  to  the  third  division  in 
Rudolphi's  arrangement,  and  to  the  subdivision  in  which  the  head 
is  winged.  From  the  distinctoess  of  the  lateral  membranes  of  the 
head,  I  have  given  it  the  name  of  Agcaris  a/oia." 

Dr.  Bellingham  states  that  he  possessed  two  specimens,  both 
females  ;  and  having  next  given  a  minute  description  of  them,  he 
goes  on  to  remark  :  *'  The  only  instance  in  which  T  have  as  yet  met 
with  the  Ascari^  ahia  was  on  the  occasion  of  ray  having  prescribed 
for  a  cliild,  aged  about  five  years,  who  exhibited  symptoms  of  worms. 
I  ordered  some  vcrmifiigo  medicine,  and  desired,  in  case  any  worms 
were  voided,  that  they  shoidd  be  kept.  A  day  or  two  afterwards 
the  specimens,  from  which  I  have  taker  the  above  doseription,  were 
brought  to  me ;  they  were  dead  when  I  I'cceived  them,  and  I  could 
not  learn  that  the  child  ever  passed  any  since."  Dr.  Bellingham 
then  refers  to  a  preWously-publisbed  case,  where  worms  "  closely 
resembling'*  his  so-called  new  species  had  been  "  passed  by  a  female 
residing  iu  the  county  of  Cork,"  and  thereupon  concludes  his  paper 
with  the  following  statement : — '*  This  species,  the  Ascaris  alata, 
is  very  distinct  from  the  Ascaris  Inrnhncoides  of  the  human  sub- 
ject. In  general  appearance  it  is  not  unlike  the  Ascarh  viyiiiax^ 
which  inhabits  the  stomacli  and  small  intestines  of  the  cat ;  it  differs, 
however,  in  having  a  greater  diameter  posteriorly  than  anteriorly, 
and  iu  the  lateral  membranes  of  the  head  being  broader  in  the 
Asraris  rtvyMax  than  they  are  in  the  species  under  consideration. 
There  are  some  mmor  points  in  which  they  also  differ,  which  will 
be  observed  if  we  contrast  the  characters  of  the  two  species.'* 

So  much  for  Dr.  Bellingham's  interesting  record,  wliich  appears 
to  me  to  be  singularly  clear  and  accurate,  although,  as  I  shall 
show  in  the  sequel,  be  has,  after  all,  only  been  describing  a  genuine 
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Ascaris  wysfa:e.  In  tlie  raeaiiwbile,  however,  it  is  necessary  to 
glance  at  the  earlier  and  still  more  remarkable  communication  by 
Dr.  Pickells,  where  considerable  numbers  of  similar  ascarides  were 
obtained  from  a  patient  named  Mary  Riordan,  aged  twenty-eight 
years.  This  case  ^vill  be  found  minutely  detailed  in  the  fourth 
and  fifth  volumes  of  tho  **  Transactions  of  the  Association  of  Fel- 
lows and  Licentiates  of  the  King  and  Queen's  College  of  Physi- 
cians in  Ireland.'*  In  this  instance  the  first  specimen  was  voided 
in  April,  1822,  and  on  its  being  submitted  to  that  distinguished 
naturabat,  Dr.  J.  V.  Thomson,  of  Cork,  that  gentleman  writes  to 
Dr.  Pickells  as  follows  : — "  The  Ascaris  resembles  most  that  which 
is  so  common  an  inhabitant  of  the  stomach  of  a  oat  {Ascaris  felia), 
but  is  rather  longer  in  proportion  to  its  thickness."  After  an 
interval  of  one  year  and  ten  months  (Feb.,  1824),  we  are  told  that 
several  were  passed  at  one  time;  then,  again  (Nov.,  1825),  eleven 
more,  and  subsequently  (March,  1826),  there  was  another  addition 
of  nine,  which  were  thrown  up  alive.  Taken  altogether,  Dr. 
Pickells  had  "seen  abont  fifty  of  various  sizes."  These  were 
generally  evacuated  alive,  and,  in  a  majority  of  instances, 
without  medicine.  To  use  the  author's  own  words,  "  they  came 
away  usually  in  groups  of  six  or  more.  I  have  sometimes/'  he 
adds,  "  found  a  whole  group  knit  together  by  the  extremities.  The 
common  lumbricus  [Ascaris  hmhricoides)  was  also  eliminated  in 
some  instances  ;  one  measured  upwards  of  a  foot." 

The  mention  of  the  presence  of  Ancariif  himhricoidetf  is  particu- 
larly important  in  this  case,  because  some  have  supposed  that  Mary 
Riordan  was  attempting  to  impose  upon  her  nicdical  attendants. 
The  case,  indeed,  is  one  of  singular  interest;  for  this  woman 
not  only  passed  the  before-meutioned  nematodes,  but  also  an 
astonishing  number  of  the  larvfe  of  Blaps  mortisa^at  a  coleop- 
terous insect  "  which  inhabits  such  situations  as  churchyards." 
This  person  had,  from  superstitious  motives,  long  practised  the 
disgusting  habit  of  drinking  water  mixed  with  clay  taken  from 
the  grave  of  a  clerg:)'man  or  priest,  under  the  impression  that  she 
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would  thus  free  herself  from  "both  disease  and  sin."  I  have 
mentioned  this,  not  with  the  view  of  now  discussing  the  true  and 
false  instances  where  insect  larvaa  have  been  obtained  from  the 
human  body,  but  for  the  purpose  of  directing  attention  to  the 
possible  or  probable  sources  whence  the  larvae  of  Ascaris  myatax 
may  have  been  derived,  and,  in  the  sequel,  I  think  its  importance 
will  be  made  manifest. 

The  foregoing  commxmications  by  Drs.  Bellingham  and  Pickells 
are,  fortunately,  accompanied  by  a  few  drawings,  exact  outline 
copies  of  which  I  have  here  reproduced  in  order  that  they  may  be 
compared  with  my  original  figures,  subsequently  given.    Some  time 


Fia.  68. — 1.  Ontline  of  an  "  A$caru  ejected  l^  romiting  {"  lutunl  size.  Tbia  wu  probably  a 
female.  2.  Head  of  the  same,  magDifled,  showing  the  trilobate  month  and  alie.  S.  Lateral 
Tiew  of  the  tail  of  the  same,  magnified,  showing  the  anal  oleft. — Pickells. 


ago,  when  engaged  in  preparing  the  paper  "  On  Human  Entozoa," 
which  was  read  at  the  last  meeting  of  the  British  Association  at 
Cambridge,  I  took  occasion  to  work  out  this  vexed  question  as  to 
the  genuineness  of  Bellingham's  Ascaris  alata ;  and  I  must  say 
that  whatever  doubts  I  had  previously  entertained  regarding  his 
two  nematodes,  they  were  at  once  dissipated  on  viewing  the  figures 
given  by  Dr.  Pickells  in  the  work  above  cited  (Vol.  iv.,  Plate  III., 
Figs.  6,  7,  8). 

Having  thus,  by  an  examination  of  these  figures  and  writings, 
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and  ft*oiu  my  familiarity  with  specimens  of  Ascaris  mi/sfait  obtained 
from  cats,  arrived  at  the  conclusion  thatBelliiighani's  Aacaris  aiata 
was  neither  more  nor  less  than  A.  mydax,  it  is  a  matter  of  great 
satisfaction  to  myself  that  I  am  now  enabled  to  bring  forward  a  third 
iiistanfe  of  the  ocrvircncp  of  A»cari^  viyslax  in  the  human  bodtfy  and 
that,  too,  under  the  followinjr  clearly-defined  circumstances : — 

About  the  middle  of  November,  1862,  Dr.  Edwin  Lankester, 
F.R.S.,  Coroner  for  Central  itiddlesex,  received  from  Mr.  Scatter- 
good,  M.E.G.S.,  of  Leeds,  a  specimen  of  a  nematode  worm  (one 
out  of  eight  examples),  accompanied  by  a  note  explaining  the 
source  from  which  it  had  been  derived.  On  the  evening  of  the 
21st  of  November,  Dr.  Lankester  called  my  attention  to  this  para- 
site, and,  in  a  most  disinterested  manner,  permitted  me  to  examine 
it  at  leisure,  with  the  view  of  making  any  further  use  of  it  which 
I  might  tliink  advisable.  Oii  seeing  the  worm,  T  did  not  doubt, 
for  ft  moment,  that  we  had  stumbled  upon  a  genuine  Ascaris 
mysia^f  and  therefore,  at  once,  putting  myself  in  communication 
with  Mr.  Scattergood,  tho  latter  gentleman,  on  the  22nd  of 
November,  obligingly  favoured  me  with  the  following  important 
particulars  : — 

**  1  have  great  pleasure  in  sending  you,  herewith,  three  more  of 
the  entozoon,  and,  should  any  others  be  found,  will  gladly  send  you 
the  recent  specimens.  The  eight  entozoa,  of  which  you  now  have 
four,  were  passed  early  in  this  montli,  after  a  few  days  of  diarrhoea 
and  fretfulness,  by  a  child  thirteen  mo^nths  old,  the  son  of  a 
respectable  merchant  in  tliis  town.  1  have  made  careful  inquiries 
respecting  the  child's  food,  etc.,  and  have  eveiy  reason  to  beheve 
that  the  following  account  is  correct.  The  child,  though  snckled 
to  the  age  of  seven  months,  had  also  been  fed  with  milk  and  water 
sweetened  with  loaf  sugar.  At  the  age  of  eleven  months,  flour, 
oatmeal,  or  *  rusk  *  was  added  to  this,  and  subsequently  a  little 
bread,  farinaceous  puddings,  potato  with  gra\'y,  soup,  and  broth. 
The  water  used  was  that  supplied  from  the  Leeds  waterworks.  It 
was  not  filtered,  but  was  always  boiled  before  adding  it  to  the 
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milk.  The  child  very  rarely  drank  water  by  itself;  if  he  ever  did, 
it  was  filtered  water,  as  used  by  the  rest  of  the  family.  During 
the  last  two  months  or  more  he  occasionally  sucked  a  piece  of 
meat,  but  it  was  always  taken  from  the  cooked  joint  eaten  by  the 
family  ;  he  never  had  raw  meat  or  uncooked  ham.  During  the 
last  two  or  three  months,  or  more,  the  nurse  had  frequently  given 
hhnj^ piece  of  celery  to  chow;  of  this  he  was  very  fond.     He  had 

not  been  from   home  for  some  montlis Tho  child's 

general  health  had  been  good ;  no  worms  had  bef;n  seen  in  the 
evacuations  previously.  After  the  worms  were  shown  to  me,  I 
gave  a  dose  of  castor  oil,  and  examined  the  f»ces.  I  found  in 
them  several  white  filaments,  which  proved  to  be  bundles  of 
vegetable  vascular  tissuo  and  spiral  vessels — evidently  from  the 
stalks  of  celery.  After  this  the  diarrhoea  ceased,  and  though  the 
evacuations  have  been  frequently  examined  since,  no  other  entozoa 
have  been  found." 

Nothing  could  be  more  explicit  or  better  to  the  point  than  this 
information  ;  but  having  observed  the  extreme  increduhty  of  foreign 
parasitologist-s  (especially  Dr.  Kiichenmeister)  in  regard  to  other 
equally  weD-ascertmned  facts,  I  resolved,  at  the  risk  of  proving 
troublesome,  to  make  certainty  doubly  certain,  by  suggesting  to 
Mr.  Scattergood  the  possibility  of  deception  ha^nng  been  practised 
upon  him.  His  reply  to  my  second  letter  is  equally  satisfactory, 
and  runs  as  follows : — 

**  The  possibility  of  fraud  or  of  mistake  was  not  overlooked  in 
my  inquiries.  The  proof  of  the  presence  of  the  parasites  in  the 
child's  evacuations  depends,  not  on  the  evidence  of  the  nurse,  but 
of  the  mother,  who  is  an  intelligent  person,  and  the  daughter  of  a 

medical  man The  celery  was  probably  tho  means  of 

introducing  t\vd  entozoa.  The  market  gardens  about  large  towns 
are  often  watered  from  ponds  or  streams  which  may  contain  all 
manner  of  abomination.'* 

The  opinion  hero  enunciated  by  Mr.  Scattergood  is  one  with 
which  I  am  fully  disposed  to  agree,  seeing  that  it  accords  in  the 
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main  with  the  conclusioiia  deducible  from  numerous  recent  expen- 
nients,  made  with  the  view  of  ascertaining  the  development  and 
migrations  of  the  Nomatoda.  Thus,  for  example  (aa  I  have  else- 
where remarked),  in  the  case  of  the  closely  allied  Ascaris  lum- 
brlcokh's,  the  independent  investigations  of  Richter  and  Davainc, 
with  fresh  eggs,  "only  go  to  prove  that  after  the  ova  have  escaped 
passively,  }n*r  n«p  naturalett,  they  complete  their  embryonic 
development  whilst  free  in  open  waters.  In  Richter's  experiment 
none  of  the  embryos  had  emerged  from  the  eggs,  although  they 
Iiad  been  in  water  eleven  mouths ;  whilst  the  previous  investiga- 
tions of  Verloren  with  the  eggs  of  Ascaris  margiiiata  of  the  dog, 
showed  that  the  young  embryos  can  retain  their  vitality  for  more 
than  a  year  after  their  worm-like  condition  has  been  attained.*' 
After  a  similar  manner  the  escaped  ova  of  Tiicfiocephahis  dispar 
require  a  period  of  six  months  after  their  expulsion  before  the 
embryonic  condition  is  fully  attained ;  but  in  the  case  of  Ascaris 
osculata  infesting  the  seal,  my  own  recent  experiments  go  to  prove 
that  the  embryonic  development  may  be  completed  a  few  days  after 
the  eggs  have  escaped  into  open  waters.  On  the  whole,  therefore, 
it  has  become  evident  that  some  round  worms  pass  through  their 
early  development  mtich  quicker  tlian  others ;  and  m  the  case  of 
those  which  do  not  produce  their  young  viviparously,  it  is  neces- 
sary that  the  ova  become  immersed  in  water  for  a  longer  or  shorter 
interval ;  and  it  is  chiefly  tlirough  this  aqueous  medium  that  they 
gain  access  to  our  borlies.  Before  very  long,  we  hope  to  be  able  to 
give  a  complete  i*ecord  of  the  history  of  the  development  of  each 
individual  species  which  iniests  the  human  body ;  but  those  wlio 
have  not  practically  attended  to  these  inquiries  can  scarcely  be 
aware  of  the  numerous  difficulties  which  beset  our  investigations 
in  this  direction. 

Leaving  now,  therefore,  the  question  as  to  the  mode  of  immi- 
gration to  the  human  host,  it  remains  for  me  to  direct  more 
particular  attention  to  the  specific  characters  of  Ascaris  mystnx. 
The  accompanying  figures,  with  their  explanatory  references  below. 
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will  indicate  the  leading  points  to  be  observed ;  but  I  may  espe- 
cially remark  upon  the  circumstance,  that  the  so-called  "  win^  *' 
of  the  head  vary  considerably  in  different  individuals.     This  occurs 


Fia.  69.-4.  Outline  of  the  head  of  the  so-called  Atearu  alata,-  magnifled. — Bellingham. 
5.  Male  Anarit  myttax,  naturally  coiled  upon  itself;  Mr.  Scattergood's  case.  6.  Tail 
of  the  same,  ehoiring  its  arcuate  oatline  and  doable  spiculum ;  magnified  80  diame- 
ters. 7.  Female  Mcarig  myaiax  of  the  natural  sixe ;  Mr.  Scattergood's  case.  8.  Tail 
of  the  same,  showing  the  anal  defl  and  straight  Tentral  border ;  X  30  diameters.  9.  Head 
of  a  female  Aacaria  myitax  with  iuooospicaous  alee  j  from  the  same  case  f  viewed  from 
behind ;  X  30  diam.  10.  Head  of  the  Atcarit  outlined  at  Fig.  7,  in  which  the  als 
are  broader ;  magnified  30  diameters  ;  viewed  from  behind, — Original. 
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without  relation  to  sex,  the  alee  being  strongly  pronounced  and 
broad  in  some,  wliikb  in  others  they  are  attenuated  and  incon- 
spicuous. The  streaa,  therefore,  which  Belhngham  and  others  lay 
upon  these  appentlages,  m  view  of  determining  specific  differentia- 
tions, is  utteHy  valueless,  at  least,  in  so  far  as  mere  size  and  con- 
spicuity  are  concerned ;  but  when  variations  of  outhne — constant, 
within  certain  hiuits — are  found  associated  with  other  peculiarities, 
either  of  structure  or  habit,  then  the  question  of  specificity  is 
fairly  i*aised.  In  the  present  case  I  entertain  no  shadow  of  doubt 
as  to  the  identity  of  Bellingham'a  Ascari^  alata  witli  Dr.  Pickell's 
nematode,  "  similar  to  the  supposed  Ascaria  feliv"  and  with  the 
roimd-worms  contributed  by  Mr.  Scattergood.  They  are  all 
examples  of  the  ordinary  Ascans  mifstax  of  the  cat,  a  species 
with  which  helminthologists  are  perfectly  familiar. 

In  executing  the  magnified  views  whicli  I  have  given  at  page  325 
(6,  8,  9,  10),  I  was  careful  to  employ  a  Ciuucra  to  ensure  accui'acy  ; 
but  this  plan  was  evidently  not  pursued  in  the  amphficd  represen- 
tations shown  by  Drs.  Hellingham  and  Pickells.  T  mention  this, 
not  to  cast  a  slur  upon  their  extremely  interesting  communica- 
tions, but  to  caution  systematista  ag^nst  relying  upon  comparative 
differences  of  outline,  when  those  wouM  not  have  been  so  strongly 
indicated  if  the  same  method  liad  been  pm-sued  by  these  authors  in 
delineating  the  uscarides  which  came  under  tiieir  obscn'^ation.  On 
this  subject  1  might  say  mucli  more,  but  I  have  now  fairly  proved 
that  the  Ascori^  myisiax  should  henceforth  be  numbered  among  the 
human  Eutosoa.* 

Structure  and  Development. — Into  tbe  anatomy  of  this  worm  it 
is  quite  unnecessary  to  enter,  as,  in  the  main,  it  closely  corres- 
ponds with  that  of  the  larger  species  already  described  ;  but  as  wo 


•  The  forogoing  rpmark^  form  the  bnaiH  or  a  wmmiinitation  first  jmljlialied  in  tho 
pttge«  uf  tho  "  Lancot "  for  Juiiutu^- 10.  1853.  iind  MihHOijuotitly  reprinted  m  tlio  "  Dublin 
Medical  Press,"  for  Fubnmrj'  of  the  aauiu  year.  I  lind  alno  prnvioimly  udvocoted  similar 
rieWB  in  my  paper  commnnifated  to  the  British  AMoci»tion  in  Sopteinber  1862,  mid  bImi, 
aaorwanls,  at  tho  Zoological  Society.  See  "  ProoecdingB  of  ZoologiciJ  Sociot/  "  for 
November -j:.,  1862. -T.  S.  C. 
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have  already  touched  upon  certain  facts  in  connection  with  the 
embryos  and  their  probable  mode  of  introduction  into  the  human 
body,  it  will  here  be  desirable  to  notice  very  briefly  the  leading 
phenomena  associated  with  the  development  of  the  eggs. 

If  a  full-grown  female  Ascaris  mystax  be  carefully  slit  open,  and 
the  exposed  reproductive  organs  be  then  removed  and  spread  out, 
the  latter  will  be  found  to  consist,  first,  of  a  utero-vaginal  canal 
IJ"  in  length ;  secondly,  of  two  uterine  horns,  each  J  an  inch  in 
length ;  and  thirdly,  of  two  remarkably  long  and  delicate  ovarian 
tubes,  which  terminate  in  very  fine  coecal  extremities.     Within 


FiQ.  70. — Diasection  of  ths  female  reprodacttTtf  oi^ans  oiAsearit  myttaxi  a,  tli«  fins  eceoal  endi 
of  the  oTarian  tubei  ;  b,  Titelligene  folds  ;  c,  oTiduct ;  d,  honu  of  the  double  atenu ;  «,  /, 
utero-yaginal  passage. — Original. 

these  bUnd  ends,  the  egg-germs  first  make  their  appearance  in  the 
form  of  minute  fi?ee  nuclei,  and  nucleated  cellules,  which  on  their 
passage  downwards  become  surrounded  by  granules  to  form  the 
future  yelk.  The  first  part  of  the  tube  may  therefore  be  looked 
upon  as  the  strictly  ovarian  portion  (germstock),  whilst  the  suc- 
ceeding division  may  be  regarded  as  the  vitelligene  organ  (yelk- 
stock)  ;  these  are  followed  by  the  oviducts,  which  open  into  the 
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uterine  horns.  During  the  passage  of  the  germa  down  the  vitelli- 
gene  portion,  the  yelk  granules  have  surrounded  the  nucleated] 
germ-vesicles  so  as  to  be  capable  of  separation  into  distinct 
granular  masses ;  and,  still  lower  down,  they  assume,  first,  a  poly- 
hedral or  flattened  sub- triangular  figure,  and  then,  subsequently,  a 
more  or  less  clavate  outline,  the  narrow  ends,  or  pedicles ,  of  which 
converge,  as  it  were,  towards  a  central  granular  longitudinal 
axis,  termed  the  rachis.  At  a  later  stage  within  the  upper  part 
of  the  oviducal  portion  of  the  reproductive  tube,  the  unimpreg- 
nated  ova  separate  from  the  central  granixlar  rachis,  and  shortly 


mi 

Fio.  71. — Buptured  egg  of  AtearU  mytttur,  ^aphyiag  Lbe  aonlpturod  ehorion,  (lelicsts  ritoUina 
membranA,  Aod  granulAr^plk;  highly  nugoifi^d. — ClAparMr. 


afterwards  they  are,  in  this  situation,  brought  in  contact  with  the 
thimble- shaped  spermatozoa  of  the  male.  According  to  Nelson  the 
male  elements  enter  tlie  ovum  at  any  point,  because,  in  his  opinion, 
in  whicli  Thomson  also  shares,  the  granular  mass,  though  well 
defined,  is  not,  at  tliis  period,  surrounded  by  a  true  yelk-membrane ; 
but  Meissner,  on  the  other  hand,  affirms  that  the  ova  are 
enveloped  bj'  a  delicate  membrane,  and  that  the  spermatozoa  enter 
at  the  point  where  the  pedicle  separated  from  the  central  rachis. 
This  opening  he  terms  the  micropyle.  At  all  events,  the  union  of 
these  ditferent  sexual  elements  constitutes  the  very  act  of  impreg- 
nation.    Similai-  phenomena  have  been  witnessed   by  myself  in 
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Ascartjs  megalocepkalat  but  1  could  not  speak  confidently  as  to  the 
precise  manner  in  which  the  spermatozoa  were  brought  in  contact 
with  the  granular  yelk.  The  union  of  the  sexual  elements  is 
quickly  followed  by  a  condensation  of  the  yelk  granules  and  the 
disappearance  of  the  hitherto  centrally  placed  germinal  vesicle. 
The  ovum  next  assumes  a  distinctly  oval  form,  the  true  yelk 
membrane  and  the  external  chorion,  or  shell  membrane,  now 
becoming  more  and  more  distinct,  until  the  latter  acquires  a 
regularly  tuberculated  surface,  and  the  egg  finally  assumes  its 
characteristic  figure.  Co-ordinating  with  these  changes  the 
granular  yelk  is  seen  to  develop  itself  into  a  large  embryonic  cell, 
which,  after  a  while,  divides  and  subdivides  by  the  well-known 
process  of  yelk- segmentation,  until,  at  length,  we  have  the  worm- 
liko  embryo  developed  and  coiled  upon  itself  in  various  ways.  In 
Ascarh  mysiax  the  young  does  not  make  its  escape  from  the  shell 
until  after  the  escape  of  the  egg  fi'om  the  body  of  the  parent ;  but, 
I  need  hanily  add,  there  are  many  viviparous  nematodes  in  the 
oviducts  of  which  one  may  see  the  young  moving  about  freely, 
during  life.  As  examples,  I  may  mention  Drac\m<^\d\ni  medinenais, 
StrongyluA  parad.o^is,  and  OnntUarvast  elf-gavn. 

22.  TBirHOOKPHAi.ua  nisi'AR. 

7*.  dispart  Rudolphi ;  Bradley  ;   Bremser ;  etc. 

T.  hoviinui,  Goeze ;  Schrank  ;  Gmelin  ;  etc. 

T.  ftimi/v  pat^iA,  Tretitler. 

T.  JpmurU,  Rudolphi. 

T.  pahrfonniify  Rudolphi ;   Dujardln. 

7'ru*/iwW*f,  Buttuer  and  Rcederer  ;   Wagler;  Bloch. 

AnrariA  irichinray  Linneiis;  Milller;  Werner. 


General  and  Spteific  Charaeier*.—\  itman  TtemAtode  helmmtb.  the  nuhle  meaiianng 
one  incli  Btid  a  lifUfin  length,  and  the  female  fiilly  two  incheB;  charact«rixed  egpecuiUy 
by  &D  extremely  loiig  filiform  ucck.  occupying  about  two-thirdii  of  the  enlii-e  length  of 
the  body ;  sorface  of  the  skhi  smooth  to  the  naked  eye,  hot,  when  higlily  magnified, 
Moen  tn  he  runuBbfld  on  one  Hide  with  a  longitiidin&l  hand  of  miniiU^  wort-like  popilUs. 
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Bl  the  borders  of  which  the  ordiaar)'  circular  atria.>  or  the  mtcgnment  terminatp ;  tiul  of 
tbe  male  cm-red,  and  emitting  at  the  extremity  a  nhart,  tubular  penis-aheath,  umicd  vrith 
minute  retrovprted  spines ;  tail  of  the  fonialo  sLrnighl  and  bluntly  pointed ;  eggs  jij"  to 
ti^"  in  theii'  longMt  diiunoter. 

Few  of  the  enlozoa  have  excited  more  interest  than  this  species, 
partly  owing  to  the  angry  discussion  wliich  its  discovery  inau- 
gurated, and  partly  on  account  of  its  singular  and  elegant  whip- 
like appearance.  The  original  name  of  Trichvriif,  given  to  it  by 
Buttner,  could  not,  of  course,  be  allowed  to  stand  when  it  became 
evident  that  the  so-called  tail  was  in  reality  the  head  and  neck. 
The  Trkkocephalus  is  generally  thought  to  be  scarce  in  England — 
a  persuasion  which  has  possibly  arisen  from  the  negligence  of 
pathologists,  whose  arduous  duties,  connected  w*ith  the  superin- 
tendence of  post-^noriem  examinations,  have  perhaps  left  them  little 
time  for  these  inquiries.  On  the  other  side  of  the  Channel,  tbia 
worm  is  so  abundant  in  some  locaUties  tliat  M.  Davaine  calculat-es 
that  not  less  than  one-half  of  the  inhabitants  of  Paris  are  infested 
hy  it.  According  to  Dujardin,  it  can  be  scarcely  less  abundant  in 
Northern  France,  for  M.  Duval,  the  distinguislicd  director  of  tho 
Rennes  School  of  Medicine,  supplied  that  helminthologist  with 
numerous  specimens,  apparently,  on  many  different  occasions.  Of 
late,  I  have  gradually  become  more  persuaded  that  this  parasite  is 
really  rather  a  rarity  this  side  the  Channel,  especially  since  my 
friend  Mr.  Noel  has  assiduously  striven  to  detect  the  presence  of 
these  worms,  in  the  post-viortem  room  of  the  Middlesex  Hospital, 
for  nearly  a  year  past  without  any  other  than  a  negative  result. 
Until  lately,  the  only  specimens,  five  or  six  in  number,  which  I 
have  had  an  opportunity  of  examining  in  the  fresh  state,  I  owed 
to  the  liberality  of  Dr.  Haldane,  who  found  a  considerable  number, 
in  one  case,  whilst  acting  as  pathologist  at  the  Royal  Infirmary  of 
Edinburgh.* 

Structure    and    Develojnnent. — The    general    organization   of 


•  Since  the  nVive  was  written,  and  very  recently  (June,  18041,  Mr.  Noel  has  suc- 
ceeded in  finding  Ttichocephalus  ttiipar  in  two  separate  pnbjecta. — T.  S.  C 
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Tnchocephalns  has  been  well   investigated,  more  particularly  by 
Mayer,  .Siebuld,  Diijardiii,  Blaiichard,  Kuclienmeister,  and  Eberth ; 
but  (as  I  have  shown  in  my  third  memoir  on  "  Entozoa,"  published 
in  the  "  Linnean  Society's  Tranaaotioua  *')  the  statement  of  Kiichen- 
meister,  that  there  are  no  external  appendages  in   the   female  of 
Tricbocep halve  comparable  to  those  known  to  exist  in  the  allied 
Trichosomata,  is  incorrect.   In  connection  with  these  organs  1  have 
also  endeavoured  to  throw  light  upon  the  conflicting  statements  of 
Mayer  and  Eberth,  and  1  have  demonstrated,  more  fiilly,  the  very 
marked  differences  existing  between   the  males  of  Tricfu}cephalu8 
affinis  and  T.  dhpar.     The  presence  of  the   last-named  species  iu 
the  human  body  is  fortunately  attended  with   very  little  incon- 
venience ;  but  its  development  and  mode  of  gaining  access  to  the 
host  hag,  nevertheless,  been  recently  made  the  subject  of  diligent 
inquiry.       Leuckart's.   and  especially  also  Virchow'fJ,   researches 
have  entirely  disproved  Kiichennieister's  notion  that  Trichince  are 
the  young  of  Trir/wc.eph<iltis ;    and  the  experiments  of  Davaiue 
render  it  probable  that  the  young  get  into  the  human  body  iu  a 
manner  very  similar  to  those  of  Asrariis  lumbricoide«.     The  latter 
authority  finds  that  the  eggs  undergo  no  development  whilst  yet 
lodged  within  the  host's  intestine,  and  they  are  expelled  per  anum 
in  the  immature  condition  in  which  they  make  their  escape  fi-om 
the  body  of  the  parent  worm.     It  further  appears  that,  after  their 
expulsion,  a  period  of  six  months  must  elapse  before  the  embiyonic 
formation  commences — an  interesting  circumstance,  and  one  which 
satisfactorily  explains  why  it  was  that  my  own  feeding- experiments 
(on  a  chicken  and  rabbit)  with   the  fresh  eggs  of   Tiichocephalns 
tiffinim  gave  only  negative  results.     According  to  Uavaine,  the  fully 
developed  embryo  measm*es  ^  of  an  inch   in   length,  and,  inas- 
much as  it   tapers  giiidually  from  beliind  forwards,  to  a  certain 
extent,  resembles  the  parent. 

For  other  anatomical  details  and  illustrations  of  Trkhocephalui 
I  must  refer  the  reader  to  the  fifth  chapter  of  the  first  part  of  this 
work. 
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?    23.    KiLAftIA    LKNTIS. 

1*\  lentil,  Dieaing ;  Weiulaiid;  Gtrvais  and  Van  Beneden. 
P,  ocidi'huuunUt  Nordinanii ;  GeRcheidt ;  Aramon ;  etc. 
t\  oculi,  Owen  ;  Moqiiin-Taudou. 


As  Kiiuliemiieiater  8uggedtH,  this  wurm  may  possibly  turn  out 
to  be  identical  with  the  Filaria.  iacrymalU  (Gurit),  a  viviparous 
species  infesting  the  eye  of  the  horse.  It  was  first  discovered  by 
Nordmatin  (1801)  in  a  case  of  lenticular  cataract  under  the  care  of 
Von  Grafe,  and  subsoquontly  found  by  Jilngken  under  similar  cir- 
cumstance?. M.  Davaine  also  mentions  aTiother  comparatively 
recent  caae  of  Filaria  in  tlie  anterior  chamber  of  the  eye,  but  full 
particulars  of  it  do  not  appear  to  have  ever  been  published.  The  casei 
previously  cited,  is  by  Sichol  ("  Iconographie  ophtlialmologique," 
p.  707),  from  whom  wo  gather  that  the  specimen  was  brought  for- 
ward by  Quadri  of  Naples,  the  latter  authority  exliibiting  the  parasite 
in  si/tlat  a  meeting  of  theOphthahnolofricalCongress  held  at  Brussels. 
Then,  again,  there  is  the  case  observed  by  Gescheidt,  in  which  Von 
Ammon  operated  for  catai'act.  In  this  instance,  there  were  three 
Filariae,  two  of  which  measured  about  J  of  an  inch  apiece,  whilst 
the  third  was  only  about  the  ,V  in  lengtli.  The  two  former  were 
regarded  as  females,  but  it  is  more  than  doubtful  if  any  of  them 
were  sexually  mature.  The  same,  probably,  may  be  said  of  all  the 
others  hitherto  mentioned,  and  this  being  the  Case,  it  becomes  im- 
possible to  say  how  many  distinct  species  of  Kutozoa  these  several 
examples  of  so-called  Filaria?  may  happen  to  represent.  To  my 
mindf  all  of  them  arc  embryonic  nematodes  which  have  accidentally, 
or  otherwise,  selected  the  human  body  as  their  intermediary  host. 
As  I  said  before,  we  have  no  certain  evidence  that  any  of  these 
worms  had  developed  sexual  organs  in  their  interior.  It  is  true 
that  the  reproductive  organs  wore  described  in  two  of  the  worms 
observed  by  Gefichoidt ;  but  after  a  due  consideration  of  all  the  facU« 
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which  have  been  advanced,  I   agree  witli  Kiichenmeister  in  con- 
cluding that  the  nematodes,  in  question,  were  quite  immature. 


?    24.    FlLAHlA   TIUOHKALIS. 

Nematoideum  trachealet  Rainey  and  Bristowe. 

In  this  place,  it  seems  to  me  appropriate  to  notice  briefly 
the  filaria-hke  nematode  described  by  Bristowe  and  Rainey  in  the 
"  Pathological  Society's  Transactions"  for  1855.  This  minute 
parasite  evidently  represents  only  a  very  juvenile  stage  of  the  larval 
development  of  some  particular  species  of  round-worm.  To  what 
specific  form  it  may  belong  we  cannot  state  with  any  degree  of  cer- 
tainty ;  but  on  comparing  its  characters  with  those  displayed  by 
the  young  of  Ascaris  meyalocepkala  of  the  horse,  one  might  not  be 
far  wrong  in  conjecturing  that  it  may  be  referable  either  to  this 
species  or,  possibly,  to  the  closely-allied  Ascaris  suilla  of  the  hog. 
From  the  record  above  cited,  it  appears  that  Rainey  discovered  a 
considerable  number  of  these  worms  in  the  trachea  and  larynx  of  a 
person  who  died  &om  a  disease  affecting  the  lower  extremities. 
As  the  parasites  only  measured  about  the  s,  of  an  inch  each,  it  is 
scarcely  probable  that  they  had  occasioned  the  otherwise  unfortu- 
nate bearer  any  appreciable  inconvenience. 

N&maioid&wm  not  being  a  recognized  genus,  I  have  provisionally 
placed  this  larval  round-worm  among  the  Filarise. 
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GenenI  and  Bpecific  chanoten  of  Trichina  §piraH$ — Historical  notice— Our  knowledga 
of  the  Htructxire,  migrations,  and  development  of  Trichina,  as  gathered  (rem  the 
iovestigntioiiH  of  Owmi,  Bmtowe  uitd  Eaincy,  Vti'cbow.  Lcuckart,  and  Da\'aino — 
Uedical  iniportaueu  uf  the  Hubjoct — The  lletth-wotTn  epidetnic,  or  Bo-«&Il«d  Trichi- 
niotiia— Cause  of  ita  ]>re\-alcace  in  particular  localitiaa— Gamgeo's  practical  obaerva- 
tions — Value  of  the  experimental  method  of  reitearch. 


At  the  close  of  the  last  chapter,  imder  two  separate  headinga,  1 
described  cei-tain  larval  nematodes  which,  after  all,  may  poasibly 
bo  referable,  not  to  two,  but  to  tliroe  or  even  more  species  of  worm 
whose  appropriate  adult  forms  remain,  at  present,  only  a  matter  of 
conjecture  ;  but,  bo  that  as  it  may,  I  come  now  to  speak  of  a  parasite 
wbose  history,  structure,  development,  migiations,  embryonic  and 
adult  conditions  are  all  thoroughly  well  known.  1  need  hardly 
add,  also,  that  the  worm  in  question  possesses  an  unusual  amount  of 
iuterest,  alike  for  the  professional  reader  and  the  lover  of  natural 
history  science,  especially  if  they  be  inclined  to  view  the  animal  in 
its  various  economical  bearings.  With  the  aid  of  Leuckart's  exhaus- 
tive memoir*  it  would  not  be  difficult,  indeed,  to  devote  a  chapter  or 
two  to  the  experimental  cietails  on  which  our  intimate  knowledge 
of  the  habits  of  the  Trichina  spiralis  depends;  but  besides  hU 
reseai'chcs  wo  have  the  earlier  though  less  comprehensive  investiga- 
tions of  Virchow  and  Horbat,  and  the  later,  but  equally  interesting 
and  independent,  observations  of  Davaine. 

•  "Untcrsdchungon  iibcr  2'riciinu  tjnniiit;  xugIoic3i  ciii  buitrug  zur  ktinntniaa  der 
■Wiirmkniiiklifiten."     1860. 
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25.  Tbichin'a  spiRAUa. 

T.  RpiraUsj  Owen ;  Farre ;  Henle ;  etc. 
Pseudalhis  Trichina^  Davaire. 

Oenerat  and  Specific  Characttrt. — An  extreuiely  minute  nematode  helminth,  the  male  in 
itd  ftilly  developed  and  RcxiuJIy-inature  condition  mcasurini^  only  tbc  ■},  of  an  inrli,  whilut; 
tho  perfectly  U<.'roloped  female  reachog  a  teu^li  of  abuut  \" ;  body  rounded  and  liliform  ; 
UBUally  sligUUy  bout  upon  Itself,  rather  thickor  behind  than  in  fVout,  oai>eciaiIy  in  the 
maleit ;  head  nftrrow,  finely  pointed,  nnanmed,  with  n.  simple,  central,  minnto  nral 
aperture;  posterior  extremity  of  tho  male  ftirnishcd  with  a  bilobeil  caiidol  appundnge, 
the  cloBcal  or  anal  aperture  being  (lituated  between  these  diver^ut  ftppondapes ;  penis 
oorsisting  of  a  single  spicule,  clefl  above,  so  ns  to  (iRi»nme  a  V-shiiped  outhne  ;  female 
tttouter  than  the  male,  bluntly  rounded  poBteriorly,  with  thi;  gi.tiital  nutlet  pW'od  far  for- 
ward, at  about  thti  end  of  the  drst  flflh  of  the  long  diameter  of  the  body ;  eggs  meosur* 
ing  f/fg"  from  pole  to  pole ;  mode  of  reprodnctinn  viviparoiifi. 


So  familiar  is  tbe  English  reader  with  the  eircumstancea  attending 
the  early  history  and  discovery  of  tliis  parasite,  that  it  is  unnecessary 
to  do  more  than  glance  at  this  part  of  our  subject.  The  Trichina;  ori- 
ginally discovered  by  Owen  in  a  portion  of  human  muscle  transmitted 
to  him  by  Mr.  "Wormald  of  St.  Bartholomew's  Hospital,  we  now 
know  to  represent  merely  the  larval  condition  of  the  adult  nematode 
worm  whose  characters  are  briefly  given  above.  It  detracts  nothing 
from  the  merit  of  Owen,  that  these  little  worms  have  turnetl  out  to  be 
only  tho  wandering  brood  of  a  more  highly  organized  nematode ; 
but, independently,  the  discovery  gathers  adtlitional  importance  from 
the  fact  that,  prior  to  the  publication  of  Owen's  obsei'vations,  the 
calcareous  cysta  enveloping  the  Triehiufle  had  been  noticed  by  seve- 
ral observers  on  the  Continent,  who,  not  having  examined  them 
with  sufficient  care,  appear  to  have  jumped  to  the  conclusion  that 
they  ought  to  be  regai-ded  merely  as  evidences  of  muscular 
degeneration.  To  my  mind,  this  discovery  is  one  of  the  happiest 
to  which  the  English  heUninthologists  can  point,  for,  apart  from 
its  intrinsic  interest,  it  has  led  to  the  most  important  practical 
results. 

It  is  not,  indeed,  a  little  curions  and  instructive  to  note,  in 
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passing,  one  or  two  of  the  observations  made  by  Owen  in  his  article 
Entozoa  in  "Todd's  Cyclopedia"  (vol.  ii.,  p.  115).  "The  cases," 
he  says,  "  which  ha<i  occurred  before  the  publication  of  the  first 
description  of  this  Entozoon  led  me  to  conceive  that  although  the 
species  was  of  so  minute  a  size,  yet  the  number  of  individuals  in- 
festing the  body  was  so  immense,  and  their  distribution  through 
the  muscular  system  so  extensive,  that  they  might  occasion  debility 
from  the  quantity  of  nutriment  required  for  their  support."  Now, 
the  conception  here  enunciated  turns  out  to  be  almost  absolutely 
correct,  but  Owen  was  himself  subsequently  led  to  abandon  this  view 
because  "no  paintul  or  inconvenient  symptoms  were  present  in 
any  of  the  cases"  such  as  might  have  led  "  the  medical  attendents 
to  suspect  the  condition  of  the  muscular  system,  which  dissection 
afterwards  disclosed,  and  it  is  probable,"  he  ndded,  "  that  in  all 
cases  the  patient  himself  will  be  imconscious  of  the  presence  of  the 
microscopic  parasites  which  are  enjoying  their  vitality  at  his  ex- 
pense." Owen  then  quotes  one  of  tlie  inticresting  cases  subsequently 
recorded  by  Curling  in  tbe  "  Medical  Gazette"  (1836),  in  which  evi- 
dence was  given  in  favour  of  the  possibility  of  a  person  enjoying 
"  robust  health,'*  notwithstanding  the  fact  of  his  body  being  exten- 
sively invaded  by  these  little  parasites.  In  the  sequel,  however, 
1  shall  show  that  the  Trichinte  are  capable  not  only  of  producing 
pain  and  general  prostration  of  the  vital  powers,  but  even,  in  many 
oases,  death.  At  the  time  at  which  1  am  now  writing,  the  Hanove- 
rian and  German  daily  journals  teem  with  records  of  the  Trichina- 
epidemic,  which  here  and  there  carries  off  many  victims. 

In  the  meanwhile,  however,  not  to  depart  from  my  ordinary 
mode  of  dealing  with  this  subject,  I  must  say  a  few  words  respect- 
ing the  structure,  and  many  more  conceniing  tlie  development  of  the 
Trichina.  In  doing  this  I  am  enabled  to  follow  out,  independently, 
a  great  many  of  those  facts  which  have  been  observed  by  others, 
especially  since  I  had  the  good  fortune  to  obtain  numerous  fresh 
specimens  of  rauscle-Trichinie  during  ray  residence  in  Edinburgh, 
and  more  particularly,  also,  since  Leuckart  has  recently  supplied 
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me  with  abundant  examples  both  of  the  soxually-matiire  and  imma- 
ture worm,  derived  from  VHtious  experimental  animals.  In  regard, 
also,  to  the  numerous  excellent  memoirs  on  the  larvae  which  have 
from  time  to  time  appeared,  it  is  impossible  for  me  to  do  more  than 
state  the  general  results  obtained  by  their  respective  authors. 
Besides  Owen's  original  writinffs,  helmintholog)'^  must  acknowledge 
its  indebtedness  to  Wooti,  Farre,  Paget,  Knox,  Harrison,  Hodgkin, 
Gairdner,  Sanders,  Kirk,  Tunier,  Parkes,  Frank,  and  Bowditch. 
Especially,  also,  may  I  bo  permitted  to  particularize  the  beautifully 
illustrated  memoir  of  Messrs.  Briatowe  and  Rainey  in  the  "  Patho- 
logical Society's  Transactions"  for  1854,  the  re»ume  given  by 
Aitken,  and,  more  particularly,  the  recently  published  brochure 
by  Dr.  Althaus.*  And,  finally,  as  regards  foreign  writers,  1 
need  only  enumerate  Henle,  Diffeubach,  Fricko,  Oppenheim,  Le- 
blond,  Siebold,  Kobelt,  Nordmann,  ValentinOj  Bischoff,  Diesing, 
Dujardin,  ifunster,  Svitzer,  Luschka,  Kiichenraeister,  Herbst, 
Waldeck,  Zenker,  Weinland,  Van  Boneden,  Moquin-Tandon, 
Kiihne,  Boehler,  Koenigsdoeffer,  Freytag,  Friedreich,  Knoch,  Vir- 
chow,  Leuckart,  Davaine,  and  Rupprecht  Fiedler.! 

The  young  Trichina,  as  ordinarily  observed  in  the  human 
muscle,  present  the  form  of  spiral ly-coiled  worms  in  the  interior 
of  small,  globular,  oval,  or  lomon-shaped  cysts,  which  latter  appear 
as  minute  specks  scarcely  visible  to  the  naked  eye.  Those  specks, 
as  we  have  already  stated,  sometimes  resemble  httle  particles  of 
lime,  and,  in  point  of  fact,  are  more  or  less  calcareous  externally, 
according  to  the  degree  of  degeneration  which  their  walls  have  un- 
dergone. In  shape  and  general  aspect  they  are  not  altogether 
unlike  certain  eggs,  such  as  those  of  Trirhocephalns  and  Tnchosoma ; 
but  their  size,  alone,  would  bo  sufficient  to  distinguish  them,  since 
they  measure  on  an  average  ^*'  in  length,  and  js,"  in  breadth. 
Into  the  minute  structure  of  their  walls  it  is  needless  to  enter,  but 

•  On  poisoning  by  diBeoMd  pork ;  being  an  esiiay  on  Triohinonis,  or  fle«h-worm 
diBeaae ;  its  prevpiition  and  mire.  By  Jnliua  AJlbauti,  if.D..  MJl.C.P.,  Lond-.  Pbysician 
to  Ihe  Royal  Infirmary  for  Di&eM>nt  of  tbc  Cb«*t..    Loudon  ;  1864. 

t  See  Virchow'n  AroLiv,  XXVI.,  s.  573. 
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cording  to  Owen)  ;  and,  without  attempting  a  minute  description 
of  their  orgaiiization,  it  may  be  stated  that  not  only  do  they  exhibit 
a  well-marked  digestive  apparattis  in  their  interior,  but,  also,  dis- 
tinct evidences  of  the  presence  of  reproductive  organs,  which  are 
often,  indeed,  sufficiently  developed  to  enable  us  to  determine  the 
sexes.  As  regards  the  number  of  larval  Tricliinae  in  any  one 
"bearer"  at  a  time,  this,  of  course,  must  be  extremely  variable,  but 
there  can  be  no  doubt  that  it  may  amount  to  at  least  twenty  mil- 
lions. In  one  of  the  cats  which  Louckai-t-  successfully  experimented 
on,  he  estimated  a  single  ounce  of  its  muscle-flesh  to  harbour  no 
less  than   three  Imndred  and  twenty-five  thousand  Trichinae.     If 


Via.  78. — Sflxiullj  Biatui*  feiuals  Trichina  MpireUit,  from  miuole.    (Itigbty  mapiia«d.) — L«uckari. 

all  the  voluntary  muscles  of  the  human  body  were  infested  to  the 
extent  of  only  fifty  thousand  Trichinae  to  the  ounce,  that  would 
give  us  a  total  of  upwards  of  thirty  millions  of  worms  in  the  flesh 
of  a  single  person.* 

Respecting  the  sexually-mature  or  adult  Trichina,  it  is  impor- 
tant to  observe,  in  the  first  place,  that  it  is  liable  to  inhabit  the 
intestinal  canal  of  various  animals  ;    of  all  those,  indeed,  in  which 


*  My  collcjigue.  Dr.  Licving'.  informs  tne  that  an  aversge-Buwd  miui,  weighing  ten 
Btooe,  ordinarily  carriee  ahoiii  lour  etuue  noiglit  of  muscle.  The  above  calculation  ik 
mhde  in  ac«»rdance  with  this  datum. — T.  8.  C* 
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the  larvffi  liavt;  beeu  found  in  the  muscular  tissue.  This  has  been 
proved  by  direct  experiment ;  for,  by  the  feeding  of  dops,  cats,  rab» 
bits,  rats,  mice,  pigs,  and  guinea-pigs  with  trichinoiis  flesh,  the  larval 
Trichinie  have  attained  their  sexual  maturity  within  less  than  forty- 
eight  hours  after  their  introduction  into  the  new  bearer.  In  six  days 
the  female  parasites  will  contain  perfectly -developed  and  free  embryos 
in  their  interior.  Besides  the  above-named  animals,  Trichinae  have 
T  believe,  also,  been  obtained  from  the  horse,  ox,  sheep,  and  other 
ruminants.     As  soon  as  the  embrvos  have  attained  their  full  size 

V 

within  the  uterus  of  the  parent  Trichina,  they  voluntarily  pass  out 
at  the  vaginal  opening,  and  commence  wandering,  as  it  were,  on 


ViOi  74<.— Emln'^tM  of  IVieAina  in  wioiM  slogra  ofdeirelopmenl.    {Higlily  niNgnillH.)  — Leuol 


their  own  account.  They  do  not,  however,  as  some  have  supposed, 
get  into  the  blood-vessels  to  be  transported  by  the  circulation  to 
various  parts  of  tlic  body,  but  penetrate  directly  thi-ough  the 
walls  of  the  intestinal  canal,  rapidly  making  their  way  through  the 
nmcous,  fibrous,  and  cellular  tissues,  in  all  directions,  until  they 
arrive  within  the  various  voluntary  muscles  of  the  "host."  In 
this  way,  some  of  them  reach  the  extremities  and  other  parts  far 
removed  from  the  spot  whence  they  originally  set  out,  and  they  sel- 
dom stop  in  any  non-muscular  organ.  In  a  cat  which  1  dissected 
many  years  ago,  I  found  the  lungs  to  contain  tens  of  thousands  of 
microscopic  Filarije,  which  I  have  since  regarded  as  referable  to  thia 
genus;  hut  Leuckart  and  others,  by  their  experimental  methods,  have 
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caught  the  littlo  larvie  in  the  vei'y  act  ot*  passing  into  and  out  of  the 
abdominal  cavity,  and  also  ^vithin  various  parenchyma tou 8  tissues 
on  their  way  to  the  more  supei'ficial  and  remote  parts  of  the  body.  In 
one  of  Vircliow's  earlier  experiments,  he  found  the  wandering  larvas 
in  the  mesenteric  glands,  as  well  as  in  the  cavities  of  the  peritoneum 
and  pericartliimi.  The  heart  itself  has  occasionally  been  selected 
as  a  permanent  resting-placo ;  at  least,  Virchow  saw  this  in  one 
instance.  After  the  brood  has  migrated  to  the  territory  destined 
for  its  temporary  sojourn,  the  voluntary  muscles  luidergo  a  process 
of  degeneration,  the  various  stages  of  which  have  been  beautifully 
illustratetl  by  Leuckart,  in  bis  monograph  ;  but  the  point,  which  I 
am  more  concerned  to  notice,  ia  the  fact  that,  whilst  in  the  adult  con- 
dition, Trichinae  will  perish  only  a  few  days  subsequent  to  the  decease 
of  the  host  in  which  they  happen  to  dwell,  they  are,  on  the  other 
hand,  in  the  larval  state,  capable  of  retaining  their  vitality  long  after 
the  death  of  the  bearer.  M.  Davuinc  kept  the  Ini-vie  aUvein  water 
for  a  month,  but  the  adult  worms  perished  in  cold  water  in  about 
an  liour.  Under  ordinary  circumstances,  Davaine's  observations 
lead  us  to  conclude  that  the  adult  worms  do  not  survive  their  hosts 
above  six  hours ;  but  the  larvaj  will  live  for  a  long  time  in  flesh 
which  has  already  undergone  putrefaction.  In  this  way,  as  Davaine 
very  naturally  suggests,  "  the  debris  of  an  animal  devoui-ed  by 
carnivora  may  become  fatal  to  rodents,  or  a  carcase  near  a  marsh 
nr  rivulet  may  communicate  the  parasites  to  the  nmiinants  which 
(b-ink  the  water,  or  to  pigs  ;'*  for,  it  is  within  these  last-named 
bearers  that  the  Trichinte  seem  most  liable  to  take  up  their  abode. 
From  what  has  now  been  advanced,  it  is  easy  to  understand  how 
we  ourselves  become  infected  with  Trichinro,  and  therefore  subject 
to  the  febrile  helminthic  disorder  termed  Trichiniasis ;  but,  before 
I  adduce  evidence  as  to  the  formidable  nature  of  this  malady,  it  will 
be  well  to  give  a  general  summary  of  the  facts  above  recorded, 
in  addition  to  one  or  two  others  which  have  been  purposely  omitted. 
In  my  paper  communicated  to  the  Zoological  Society,  I  have  made 
ji  brief  resume  of  this  kind,  based  chiefly  on  the  writings  of  Virchow, 
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but  as  Leuckart  lias  placed  the  results  of  his  own  inquiries  in  a 
somewhat  more  detailed  and  exhaustive  manner,  I  prefer  to  quote 
the  results,  as  he  has  himself  recorded  them  : — 

1.  "  Trichina  spiralis  is  the  juvenile  condition  of  a  little  round 
worm,  hitherto  unknown,  to  which,  however,  the  generic  name  of 
Trichina  must  remain  attached.** 


f 


FlO.  76. — Sexually  mature  male  Trichina  tpiraUt.    (Highly  magnified.)— Lonokart. 


2.  "  The  sexually-mature  Trichina  inhabits  the  intestinal  canal 
of  numerous  warm-blooded  animals,  especially  mammalia  (also  of 
man),  and  constantly  in  great  numbers." 
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V  3.  "  At  the  second  day  aiW  their  introduction,  the  intestinal 

I  Trichinae  attain  their  full  sexual  maturity." 

4.  *'  The  eggs  of  the  female  Trichina;  are  developed  within  the 
uterus  of  the  mother,  into  niiinite  fiUiria-like  erabtyos  which,  from 
the  sixth  day,  are  born  without  theii*  egg-shells." 

6.  "  The  new-born  young  soon  after  commence  their  wander- 
ing. Thoy  penetrate  the  walls  of  the  intestine  and  pass  directly 
through  the  abdominal  cavity  into  the  muscles  of  their  beai'ers, 
where,  if  the  conditions  are  otherwise  favoiu-able,  they  are  develope<l 
into  the  form  liitherto  known." 

6.  *'  The  directions  in  which  they  proceed  are  in  the  course  of 
the  iutormuscular  connective  tissues." 

7.  "  The  majority  of  the  wandering  embryos  remain  in  those 
sheathed  muscular  groups  which  are  nearest  to  the  cavity  of  the 
body  (abdomen  and  thorax),  especiiiUy  in  those  which  are  smaller 
and  most  supplied  with  connective  tissue." 

8.  "  The  embryos  penetrate  into  the  interior  of  the  sepa- 
rate muscular  bundles,  and  here,  already,  after  fourteen  days, 
acquire  the  size  and  organization  of  the  well-known  Trichhfi- 
spiralis.^' 

9.  "  Soon  after  the  intrusion  of  the  parasite,  the  infested 
muscular  fibre  loses  its  original  structure.  The  fibrillar  collapse 
into  a  finely  granular  substance,  whilst  the  muscular  corpuscles 
change  into  oval  nucleated  cell**." 

1().  "  The  infcct-ed  muscular  bundle  retains  its  original  sheathing 
up  to  the  time  of  the  complete  development  of  the  young  Trichin®, 
but  afterwards  its  sarcolemma  thickens  and  begins  to  shrivel  at 
the  extremities." 

11.  "The  spot  inhabited  by  the  rolled-up  parasites  is  converted 
into  a  spindle-shaped  widening,  and  within  this  space,  under  the 
thickened  sarcolemma,  the  formation  of  the  well-kuo^\Ti  lemon- 
shaped  or  globular  cysts  commences  by  a  peripheric  hardening 
and  calcification." 

12.  *'  The  migration    and   development  of   the   embryos   also 
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lakes  place  after  the  transportation  of  impregnated  TricliiiuD  into 
the  intestines  of  a  new  host." 

13.  "  Tlie  further  development  of  the  muscle-Trichinre  into 
sexually -mature  animals,  is  altogether  independent  of  the  forma- 
tion of  the  calcareous  shell,  and  occurs  as  soon  as  the  former  have 
reached  their  completion.'* 

14.  '*  Male  and  female  individuals  are  already  recognizable  in 
their  larval  state." 

15.  "  The  immigration  of  the  Trichina-brood  in  masses  pro- 
duces very  grave,  or  even  fatal  consequences ;  peritonitis  (fi'ora  the 
embryos  perforating  the  intestinal  walls),  pain,  and  paralysis  (from 
the  destniction  of  the  infected  muscular  fibres)." 

16.  "  In  proportion  to  the  quantity  of  imported  parasite-s,  the 
eating  of  trichinous  meat  is  also  attended  ^Wth  more  or  less 
dangerous  symptoms  (or  even  death)  as  its  consequence ;  enteritis 
with  exudation  of  a  cronpy  mass  which  is  sometimes  thrown  ott'  in 
flakes  (in  rabbits  nnd  i-ats),  sometimes  in  pus-bodies  (in  the  cat 
and  mouse),  or  (in  the  dog)  becomes  converted  in  psorospermiae,** 

Medical  importavre  of  the  Tnchina. — Having  thus  sketched,  in 
the  briefest  possible  manner,  the  leading  facts  connected  with  the 
genesis  and  development  of  this  minute  parasite,  I  proceed,  in 
accordance  with  my  previous  promise,  to  speak  of  the  peculiar 
helmintliiasis  resulting  from  its  invasion  of  our  bodies.  Even  at 
so  late  a  period  as  that  at  which  the  Sydenham  Society  issued  Dr. 
Lankester's  translation  of  Kiichenmeister's  "Manual"  of  the 
liunian  parasites,  we  find  it  stated  that  "  the  immigration  of  the 
brood  of  Trichina  appears  to  take  place  without  any  general 
reaction,  as  it  is  also  borne  without  injury  for  many  years"  by  the 
infected  person  ;  and,  it  was  not  until  the  publication  of  Zenker's 
oft-quoted  and  well-known  case  of  Trichina-disease,  tliat  the 
medical  profession  became  aware  of  the  fact  that  this  tiny  parasite 
was  capable  of  producing  disease  and  death.  As  has  often 
hap]>ened  iu  the  instance  of  other  important  discoveries,  Zenker's 
fatal  case  not  only,  as  it  were,  re-stirred  up  the  experimental  Itel- 
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minthologists  to  further  inquiry,  but  it  also  led  to  the  detection  of 
the  existence  of  »  new  form  of  disease,  which  appears  to  be  moie 
prevalent  in  Germany  than  in  any  other  country.*  This  fact  is,  of 
course,  easily  explained  by  the  circumstance  that  the  otherwise 
abstemious  inhabitants  of  the  *'  Fatherland  "  display  a  remarkable 
fondness  for  chopped  raw  pork.  The  Trichina  disease,  in  fact,  is 
endemic  in  those  localities  where  tricliinous  fiesh  is  eaten ;  and, 
notwithstanding  the  warnings  of  scientific  men,  seconded  by  the 
(it  is  to  be  feared,  little  respected)  sanatory  commissioners,  tho 
people  seem  to  persevere  in  their  habits  of  devouring  uncooked 
meat.  In  proof  of  the  correctness  of  what  I  am  now  stating,  I 
will  quote  a  few  records  from  certain  Hanoverian  and  other  German 
newspajiers,  which  have  recently  been  placed  in  my  hands.  Thus, 
in  the  "Leipsiger  Zeitung"  for  December  8,  1863,  I  find  it  stated 
that  the  Trichina  disease  has  just  broken  out  there.  "  Six  persons 
tve  fallen  ill  after  eating  raw  beef  mixed  with  chopped  pork.  All 
them  are  workmen  and  workwomen  of  a  pnniing-ofBce."  Again, 
the  "Neue  Hannoversche  Zeitung"  for  December  13,  1863,  has 
the  following: — "The  death  of  twenty-one  persons  in  Hettstadt 
has  been  caused  by  the  flesh  of  an  English  pig,  which  was  reared 
on  a  neighbouring  estate,  together  with  others ;  nothing  remarkable 
[in  their  behaviour]  being  noticed.  Persons  qualified  to  judge 
affirm  that  the  Trichina  appears  in  pigs  of  all  races,  and  that  since 
cooking  does  not  always  kill  the  worm,  it  is  necessary,  whenever  a 
pig  is  killed,  to  examine  the  meat  through  a  microscope.  The 
signs  of  this  disease  in  the  animal  are  [said  to  be]  loss  of  appetite, 
a  hoarse  voice,  quietness,  and  aversion  to  all  kinds  of  movement 
or  running,  [the  latter  function,  when  attempted,  being  attended 
with]  dragging  of  the  extremities.     The  pig  in  question,  however. 


•  The  dovelopmont  or  the  Trichina  diMBse  is  not,  of  course,  confined  to  any  par. 
ticiiUr  conntry,  people,  or  clime.  It  is,  doiibtlefls,  talembly  frequent  in  the  pork- 
eating  peoplo  of  Amurifii.  though  its  existonco,  tta  n  Pehrile  malaily,  has  hitherto  been 
overlooked.  In  the  Bibliography  of  this  work.  I  have  given  reference  to  no  less  than 
four  caaen  of  Trichina  tpintii*  recorded  by  Dr.  H.  J.  Bowditch  in  the  pa^tee  of  the  "  Boston 
Medical  and  Surgical  .Toumal." — T.  S.  0. 
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showed  none  of  these  symptoins,  being  considered  all  riffJd  ;  wliilst 
the  unfortunate  butclier  who  killed  the  pig  lias  since  died  from  eating 
it8  flesh."  In  this  quotation  I  have  added  a  few  words  in  brackets 
to  render  the  translation  more  readable,  but,  otherwise,  the  facts 
are  stated  precisely  as  I  have  recorded  them.  Again,  the  **  Zeitung 
fur  Norddeutschland "  for  December  18,  1863,  says: — "Eighty- 
persons  fell  ill  with  the  Trichina  disease  in  Plauen,  [but  only]  one 
died.  In  Magdeburg,  during  1858 — 62,  according  to  official 
statements,  300  persons  have  fallen  ill  of  the  disease,  and  only  two 
died.  In  Calhe,  near  Magdeburg,  during  the  summer  of  1862, 
out  of  thirty-eight  persons  attacked,  eight  diod ;  whilst,  in  Blaiiken- 
burg,  two  died  out  of  sixty.  In  Hettstiidt  twenty  out  of  135."* 
As  a  consequence  of  all  this,  it  is  8ubsef]uently  mentioned,  that 
several  butchers  in  Berlin  had  agreed  amongst  themselves  to  have 
their  meat  examined  by  some  competent  helminthologist. 

From  these  records,  which  it  is  quite  unnecessary  to  extend,  it 
is  easy  to  perceive  that  although,  in  the  majority  of  instances,  the 
Trichina  disease  does  not  cause  death,  yet  the  percentage  of  fatal 
cases  ia  by  no  means  insignificant.  The  notion  that  particular 
breeds  of  swine  are  more-  liable  to  bo  infested  than  others  is 
scarcely  likely  to  prove  correct,  especially  when  it  is  considered 
how  many  other  kimls  of  domesticated  animals  arc  liable  to  the 
same  parasite-invasion.     On   this  puint,  indeed,  it  is  needleRs  to 


*  Since  Ute  aLm-c  was  in  MS.,  a  short  paper  has  appeared  in  the  pagea  of  the 
"  Lanoet,"  l>y  Dr.  W.  MiiMor.  Writing  froni  Hombur)^,  lie  roixirfls  l\w  eafie  of  a  relatir** 
of  hin,  at  Hcttstocilt,  whnin,  on  Ijoing  Humnioni'd,  ho  found  »u£!ering  From  tho  Trichina 
belmmthiaais.  Alluding  to  tbo  epitlcmic  he  *»}'»  -.—"  Prux'ious  to  my  de|Kirttire  from 
Hettstaedt,  eighteen  to  twentr  persons  had  died  of  the  Trichina  diN&af'c,  and  more  than 
eighty  pcraonH  were  at  that  period  alHinted  mth  the  ftame  malndy."  lu  the  aama 
numlir-r  of  t)ie  "  Lanc<!t "  (fur  January  23,  1801',  at  page  1(K)]  ibcrc  Ih  aliio  a  leadinff 
article  dirwiting  goneral  attention  to  "  tho  now  disease."  TLi-  comment  is  ably  written, 
hut  tha  editor  must,  in  the  interests  ofpablic?  health  and  tnith,  permit  me  to  correct  odo 
important  error.  It  is  utatt'd  (page  101,  lines  22—24  from  the  top)  that  we  get  the  tape- 
warm  and  the  hydatid  from  euthig  |>ork.  It  !»  true  that  we  obtain  one  of  the  tape- 
wnnn)>  froin  serine's  Henb ;  but,  aft  I  have  eUewherc  nhown.  the  deHtructire  hydatids  aro 
from  n  totally  different  sourre.  nteso  are  promred  or  entertained  by  onr  swallowiug 
the  ova  (containing  eoihryos)  of  Tmn'a  rrfiinofnrcm  after  they  have  made  their  eacmpe 
from  the  ahmentar}*  canal  uf  the  dog. — T.  8  C. 
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dwell;  but  in  regard  to  the  disease,  as  it  uti'ects  the  hunian  body, 
much  more  remains  to  be  noted.  Let  us,  for  example,  glance  at 
the  phenomena  of  the  disease  as  thoy  presented  themselves  in 
Plaucn,  a  town  of  Central  Saxony.  Drs.  Boobler  and  Konigsdoffer, 
who  first  saw  this  disease  and  treated  it,  state,  according  to 
Leuckart,  that  **  the  affection  begtm  with  a  sense  of  prostration, 
attended  with  extreme  painfulnesa  of  the  limbs ;  and,  afler  these 
symptoms  had  lasted  several  days,  an  enormous  swelling  of  the 
face  very  suddenly  supervened.  The  pain  occasioned  by  this 
swelling  and  the  fever  troubled  the  patients  night  and  day.  In 
serious  cases  the  patients  could  not  voluntarily  extond  their  limbs, 
nor  at  any  time  without  pain.  They  lay  mostly  with  their  arms 
and  logs  half  bent — heavily,  as  it  were,  and  almost  motionless, 
like  a  log.  Afterwards,  in  the  more  sei-ious  cases,  during  the 
second  and  thii-d  week,  an  extremely  painful  and  general  swelling 
of  the  body  took  place ;  yet,  although  the  fifth  part  of  all  the 
patients  were  numbered  amongst  the  serious  cases,  only  one  died." 
Satisfectory  as  it  may  be  to  note  the  numerous  recoveries  which 
take  place,  this  circumstance  is  very  much  marred  by  the  fact  that 
a  large  proportion  of  the  patients  suffer  the  most  excruciating 
agony.  In  the  main,  it  will  be  observed  that  Boehler's  and  Koe- 
nigsdoeffer's  experience,  as  recorded  by  Leuckart,  corresponds 
very  closely  with  that  given  by  other  observers — the  symptoms 
being  also  very  similar  to  those  produced  in  the  original  case 
published  by  Zenker.  Tn  this  case  (which  occurred  in  the  Dresden 
Hospital,  in  the  month  of  January,  1860)  the  patient  was  a  servant 
girl,  aged  twenty,  and  the  principal  symptoms  were  loss  of  appetite, 
prostration,  violent  pains,  contraction  of  the  limbs,  and  6nally 
oedema,  which,  in  association,  j^rhaps,  with  a  certain  amount  of 
pneumonia,  terminated  her  career  witliin  a  period  of  thirty  days. 
As  this  case  has  been  quoted  by  Leuckart,  Davaine,  Aitkeii,  and 
many  others,  and  as  it  has  also  appeared  in  several  of  our  English 
scientific  periodicals,  I  need  only  add  that  the  post-mortem  appear- 
ances showed   t.hat  the  larval  Trichimu  were  the  cause  of  death. 
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wliilat  the  intestinal  canal  contained  numerous  sexually  mature 
worms,  wboee  direct  genetic  relationship  with  these  larvae  has 
since  been  fiiUy  and  unequivocally  estjvblished. 

As  I  have  elsewhere  remarked,  the  genesis  and  migrations  of 
Trichina  are  astonirfliingly  rapid,  and  so  far  as  my  knowledge 
extends,  without  parallel  in  this  or  any  other  class  of  j>ara8itea ; 
and  this  circumstance,  in  association  with  the  rapid  migration  of 
the  numerous  progeny,  bears  a  strict  relation  to  the  rapidity  with 
wliich  the  disease  runs  through  its  course.  The  severity  of  the 
symptoms  will  also,  in  the  main,  depend  upon  the  number  of  the 
migrating  larvge  in  the  bearer ;  but  there  can  be  no  doubt  that 
some  persona  will  suffer  less  than  others,  even  though  they  may 
have  swallowed  an  eqiuil  number  of  Trichinje.  As  we  have  seen 
also,  Irom  the  statistical  fncts  above  quoted,  the  prevalence  of  the 
Tricliina  helniiHtkiasis,  whether  confined  to  a  single  family,  the 
community  of  a  particular  town,  or  the  population  of  a  large 
district,  bears  a  strict  relation  to  the  quantity  of  trichinous  meat 
eaten  by  the  aforesaid  people.  Doubtless  there  are  many  unre- 
corded ca«es  in  which  so  few  Trichinaa  have  been  swallowetl  that 
the  amount  of  traumatic  irritation,  produced  b}'  theii*  correspondingly 
sniull  progeny,  has  been  insufficient  to  excite  any  particular  atten- 
tion on  the  part  of  the  unconscious  beiu-er.  Supposing  even  a 
dozen  impregnated  female  worms  gained  access  to  the  intestinal 
eunul,  each  of  these  produciug  on  an  average  150  embryos  or 
thereabouts,  tho  total  larval  progeny,  numl>eriug  less  than  2000, 
would  probably  be  incapable  of  making  their  presence  known  or 
felt  within  the  person  of  their  bearer. 

The  experiments  of  Vircbow,  Leuckart,  and  Davaine,  all  tend 
to  show  that  the  effects  produced  on  animals  by  the  Trichina  are 
very  similar  to  those  occasioned  in  man.  All  three  of  these  savans 
have  minutely  recorded  these  phcnnmcna.  As  they  have,  however, 
been  described  and  summanz^d  by  the  last-named  author  in  a 
memoir  recently  communicated  to  the  Biological  Society  of  Paris, 
I  shall  close  this  chapter  by  a  quotation  from  the  paper  in  quee- 
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Hon,  from  the  careful  translation  (out  of  the  "Gazette  Mddicale  de 
'aris  '*)  published  in  fcUe  "British  Medical  Jouniar*  for  the  25th 
April,  1863  (New  Series,  No.  121,  p.  426).  After  alluding  to  the 
iteresting  fact  that  it  ia  only  during  the  brood-iuigrfttion  that  we 
»CGt  with  the  Tricliinse  in  the  serous  cavities,  glands,  and  cellular- 
innective  tissue,  Davaiue  observes  that  the  symptoms  produced  by 
lese  parasites  in  animals  may  present  these  successive  and  more 
less  distinct  phases  : — 

*'  The  first  phase  is  characterised  by  intestinal  disorder  produced 
the  development  of  the  larvae  in  large  numbers,  and  their 
Ihcsion  to  the  mucous  membrane  of  the  iutestine.  In  this  stage, 
L  Davaiue  has  seen  ral)bits  die  with  intense  diarrhcpa;  one  of  two 
its  which  he  fed  with  trichinised  meat  had  diarrhoea  for  at  least  a 
>rtnight,  but  survived.  Of  five  or  six  rats  fed  on  a  similar  diet, 
)ne  only,  which  was  pregnant,  died  of  diarrhoea,  after  abortion  on 
le  eighth  day.  According  to  M.  Leuckart,  the  passage  of  the 
ibryos  of  Trichinai  through  the  intestinal  walls  somotimca  pro- 
luces  peritonitis.  Tliis  intestinal  phase  oft«n  becomes  blended 
rith  the  next;  it  may  be  relieved  by  the  expulsion  of  the  worms 
means  of  the  diarrhotja,  or  may  cease  with  the  natiu'al  death  of 
le  worms. 
"The  second  stage  presents  general  symptoms — muscular 
13,  etc.  These  phenomena  are  dependent  on  the  introduction 
the  TrichinaB  into  the  muscles ;  they  rapidly  acquire  their 
dmum  intensity,  and  have  not  a  long  duration.  The  appear- 
ice  and  diu'atiou  of  this  stage  are  in  complete  relation  with  the 
jvelopment  and  length  of  sojourn  of  the  Trichinas  in  the  iutes- 
les;  in  fact,  in  this  ontozoon,  oviposition  ia  not  slow  and  of  long 
luratiou,  as  in  many  nematoid  worms  ;  the  genital  tube  is  rapidly 
formed,  and  the  ova,  in  its  whole  length,  are  developed  almost 
simultaneously,  so  that  the  embrj'os,  arriving  soon  at  maturity,  are 
at  once  thrown  out  in  large  number  into  the  intestine,  and  the 
mother  Trichina  dies  exhausted.  If  it  be  remembered  that  the 
embiyos  do  not  escape  before  the  eighth  day,  that  a  certain  number 


350 


RNTOKOA. 


of  days  aro  required  for  tlieir  arrival  in  the  muscles,  and  that  new 
ones  ore  not  protluced  after  six  or  seven  weeks,  it  will  be  under- 
stood that  the  first  symptoms  of  this  stage  can  scarcely  appear 
until  the  end  of  a  fortnijrht  after  ingestion  of  the  diseased  food, 
that  they  must  continuo  four  or  five  weeks,  and  that  after  this 
they  may  disappear.  This  course  of  events  is  observed  in  animals  ; 
and  in  man,  the  symptoms  of  this  stage  have  shown  themselves  and 
become  aggravated  from  the  thu'd  to  the  sixth  week  after  infection. 
Most  animals  die  during  this  stage;  rabbits  rarely  survive ;  rats, 
on  the  contrary,  generally  resist  it. 

'*  If  the  animals  do  not  die  of  the  general  symptoms  or  local 
disturbances  proper  to  these  two  stages,  the  inflammatory  symp- 
toms cease,  respiration  becomes  natural,  and  order  is  re-established. 
But,  in  some  cases,  the  number  of  cysts  formed  in  the  muscles  are 
sufficiently  great  to  impede  tliem  in  the  proper  exercise  of  tlieir 
functions,  and  hence  arises  general  debility,  a  kind  of  consumption 
which  persists  or  becomes  aggravated,  and  the  animal  dies  of 
mara.smus.  M.  Davaiue  has  noticed  this  in  rabbits,  but  especially 
in  a  rat. 

"  Becovery  from  these  phases  of  trichiual  infection  may  be 
apparently  perfect.  A  rabbit,  which  M.  Davaine  kept  during  five 
months,  became  large  and  fat,  although  it  had  a  large  number  of 
Trichiuie  in  its  muscles ;  a  rat  which  had  had  tlxese  Entozoa  in  con- 
siderable uumbera  during  six  months,  was,  to  all  appearance,  in 
good  health.  Hence  ho  concludes  that  the  Trichina;  produce  symp- 
toms only  when  they  are  in  the  intestinal  canal,  and  when  they  are 
entering  the  muscles.  Having  become  lodged  in  their  cysts  among 
the  muscidar  fibres,  they  may  remain  hannless  for  an  indefinite 
time.  In  every  case  except  one,  do^NTi  to  1859,  Trichinw  have  been 
found  in  the  bodies  of  persons  who  have  died  of  disease  (generally 
chronio)  or  by  accident;  or  in  the  dissecting-room,  in  bodies 
regarding  which  the  previous  history  could  not  be  obtained,  in 
most  cases,  the  cysts  coutainod  a  cretaceous  or  fatty  deposit, 
showing  tliat  they  hud  probably  existed  several  years. 
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'*  The  observations  which  have  been  made  on  the  human  subject, 
in  regard  t«  thfr  symptoms  caused  by  Tnchina>,  show  that  they 
beloug,  as  in  animals,  t-o  the  initial  period  of  infection.  They  con- 
sist in  intestinal  and  in  muscular  lesions ;  the  latter  coincide  with 
the  entrance  of  the  parasite  into  the  muscles,  and  are  truly  trau- 
matic. In  Zenker's  case,  the  intestinal  symptoms  were  swelling 
and  pain  ;  in  a  case  described  by  Friedreich,  diaiThcea  was  present, 
fn  all  cases,  the  most  remarkable  symptoms  wore  violent  rhoiimatoid 
pains  ill  the  muscles,  not  in  the  joints,  which  were  considerably 
Bggi'avated  by  attempts  to  extend  the  half-bent  hmbs.  Tlie  other 
symptoms  have  been  variable,  but  have  had  a  strong  resemblance 
to  those  of  typhoid  fever.  In  several  cases  there  has  been  abun- 
dant sweating ;  and  in  one  there  was  a  very  remarkable  miliary 
and  furuncular  eruption.  The  animal  heat  was  diminished  in 
Friedreich's  case  ;  and  in  those  observed  in  Voigtland  by  Jj're^'tag, 
the  temperature  never  exceeded  102"  Fahr. 

"  The  progress*  dtu-ation,  and  seventy  of  the  disease  in  man  are 
in  relation  to  the  number  of  Trichina;  taken  into  the  digestive 
canal.  Of  sixteen  imticnts  observed  at  Plauen  by  Drs.  Boehler  and 
Kcenigsdreffer,  eight,  who  were  moderately  affected,  recovered  in  a 
inonth  ;  four,  more  severely  diseased,  were  ill  two  mouths  j  of  four 
others,  one  died  with  ascites  and  colliquative  diarrhoea  at  the  end 
of  two  months,  and  three  recovered  slowly  at  the  end  of  three  or 
four  months.  Recovery  does  not  imply  the  death  of  the  Trichinae; 
it  follows  their  enclosure  in  cysts. 

"  The  diagnosis  of  trichinal  infection  has  several  times  been 
made  in  the  living  human  subject  by  removing  a  portion  of  muscle. 
M.  Davaine  thinks  it  probable  that,  during  the  first  six  or  eight 
weeks  of  the  disease,  the  diagnosis  may  be  confirmed  by  searching 
for  adult  Trichiuje  in  the  alvine  evacuations,  produced  natiu*ally  or 
by  means  of  a  purgative. 

"  The  prophylactic  treatment  consists  simply  in  the  avoidance 
of  uncooked  meat.  The  medicinal  treatment  must  vary  with  the 
stage  of  the  disease.     At  first,  attempts  nmst  be  made  to  expel  the 
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parasites  from  the  intestines  by  purgatives  and  anthelmintaca. 
Wliicii,  among  the  latter,  is  the  most  energetic  and  certain  is  not 
yet  determined :  calomel  ia,  perhaps,  M.  Davaino  thinks,  the  best. 
After  six  or  eight  weeks,  all  treatment  direct-ed  towards  the  intes. 
tines  is  superfluous.  It  is  scarcely  probable  tliat  any  substance 
^vill  act  on  the  larvEB  digseminated  through  the  muscles.  Friedreich 
has  recommended  picronitrate  of  potash ;  but  in  the  case  in  which 
Ije  used  it,  live  Trichinae  were  found  in  the  muscular  tissue  after 
the  patient  was  considered  to  be  cured.** 

At  the  risk  of  repeating  one  or  two  minute  particulars  which  I 
had  previously  recorded  from  Leuckart  and  others,  and  also  from 
the  Hanoverian  newspapers ;  and  rather,  moreover,  than  mutilate 
this  part  of  Davaine's  succinct  summary,  I  have  preferred  to  quote 
the  passage  as  it.  stands.  His  memoir,  indeed,  is  a  remarkably 
complete  one,  but  on  going  over  it,  I  do  not  fintl  any  important  par- 
ticulars (other  than  the  above)  wliich  I  had  not  before  gathered 
fi^m  Leuckart,  Virchow,  Kiichenmeister,  and  other  writers  of  loss 
distinction.*  At  present  I  have  not  myself  enjoyed  an  opportunity 
of  experimenting  with  this  particular  parasite,  although,  some  time 
ago,  I  saw  two  subjects  in  which  the  voluntary  muscles  were  exten- 
sively invaded  by  Trichinae.  At  that  time,  Zenker's  case  had  not 
been  made  public  ;  but,  from  my  recollection  of  the  circumstances 
connected  with  the  death  of  one  of  the  above-mentioned  persons,  I 
entertain  little  rlnnbt  that  the  fatal  result  was  due  to  the  larv«e  of 


•  111  a.  footnote  (p.  337),  I  liave  alrcfttly  referrod  to  the  admirnble  rfaumS  which  firsi 
Rppeanxl  iu  the  pagw  of  the  "  Medical  Times  mid  Gaxetto"  (for  April.  1864).  The 
Butlior  dwctlx  more  particnlnrly  on  thn  (jaeBtion  of  the  pretention  and  core  of  TrivW- 
niMif,  and  especially,  al*o,  on  tlie  hnrpooning  mctliod  of  c3iapno«iB.  Abont  three  roontbfi 
pifirioiisly.  Dr.  Thudifhum  puhlished  on  acTOunt  of  ihc  flfsh-worm  epideniio  as  it  bad 
occiUTod  in  Germany.  Thi?  jmper  appeared,  anonym onidy,  in  tho  "Britifth  Medical 
Joumiil."  and,  from  the  ardent  terms  in  which  it  wan  eommun icAted,  naturally  cxcit«d 
consideiTiiMe  rtttciitiou.  Ou  coniparinR  the  data  therein  Bct  forth  with  those  derivod 
from  otht'p  sourren,  one  cannot  fail  to  notice  a  considyrabln  divergence  of  etatement  as 
to  the  actnal  nmnbera  of  persons  attackeil  with  Trichin,ia«i8.  Iu  lUe  main,  however,  tho 
varioUB  records  ore  aufHcioutly  harmonious.  Very  lately,  at  a  loirSe  hM  iit  the  Royal 
Collude  of  Physiciatis  (Jnnc.  1864).  Dr.  Thiidichum  exluhitcd  «omo  livinR  Trichinw  and 
flcHh-worm  Imrpoonn,  which  he  had  reccired,  from  Germany. — T.  H.  C 
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fclid  fopiTtidahlo  little  parasite  which  we  have  just  considered.     So 
far  as  I  am  aware,  no  succcBsful  experiments  have  been  performed 
with  Trichina  spiralis  in  this  country,  although  it  appears  that 
some  few  were  attempted  by  part  of  the  members  of  the  Edinburgh 
Physiological  Society.     Mr.  Gamgee»  nevertheless,  in  the  pages  of 
the  "Popular  Science  Renew,"  has  recently  offered  some  interest- 
ing observations  on  the  prevalence  of  diseased  moat  in  different 
countries.     "  Did  Moses,'*  asks  the  veterinary  professor,  "  know 
more  about  pigs  than  wo  do  ?     Was  it  a  knowledge  of  the  parasitic 
diseases  common  to  man  and  swine  which  led  the  father  of  the  Jews 
to  condemn  pork  as  human  food  ?    Both  questions  can  be  answered 
m  the  negative ;  and  the  apparently  slender  grounds  on  which  pigs 
wore  fii'st  regarded  as  imclean  are  stated  in  the  following  verse  : — 
'  And  the  swine,  because  it  divideth  the  hoof,  yet  chcweth  not  the 
cud,  it  is  unclean  unto  you :  ye  shall  not  eat  of  their  flesh,  nor 
touch  tlieir  dead  carcase.*     The  wisdom  of  the  Mosaic  law  can  only 
be  justly  estimated  with  a  knowledge  of  the  accidents  arising  in 
warm  countries  from  eating  pork  throughout  long  and  hot  periods 
of  tho  year ;  and  there  is  no  doubt  that  the  direct  evil  results  as 
manifested  by  human  sickness  led  to  the  exclusion  of  pork  from 
the  list  of  Israelitish  viands.     Tho  masses  of  measly  pork  which 
may  be  seen  hanging  from  the  butchers*  stalls  in  Southern  Eurojje 
prove  that  tho  long-legged  swine  which  hnnt  tlie  forests  for  acorns, 
and  rove  about  to   pick  up  all  kinds  of  oiTal,  are  often  unfit  for 
human  food,  and  that  they  were  so  to  no  less  extent  in  the  land  of 
Israel  is  probable."  As  regards  the  Mosaic  opinions  on  these  points, 
and  more  especially  on  the  question  as  to  tho  parasitic  nature  of 
the  "  fiery  serpents"  of  tho  wilderness,  I  may  remark  that  this 
subject  has  been  most  ably  and  folly  discussetl  by  Kuchenmeister 
in  his  well-known  treatise  on  human  and  animal  parasites,     Tho 
prevalence  of  trichinous    disease   in    tliis  country,  however,  as  I 
have  already  attempte<l  to  show,  is  a  matter  of  much  higher  practi- 
cal importance,  and,  consequently,  Mr.  Gamgee*3  observations  on 
this  latter  score  are  still  more  cogent : — "  It  is  interesting,"  he  says, 
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"to  observe  tliat  parasitic  maladies  in  the  pig  speciany  abound  in 
that  section  of  the  United  Kingdom  where  swine  Kve  most  amongst 
human  beings.  The  Yorkshire  and  Berkshire  pigs,  in  their  native 
counties,  inclosed  in  the  farmyards  of  their  breeders,  are  free  from 
wonns  which  are  likely  to  live  in  the  body  of  man.  Tlie  Irish  pig 
is  the  one  most  commonly  injured  by  Entozoa,  and  the  reason  for 
this  is  evident  when  wo  know  how  much  tho  cottager  relies  on  rearing 
a  porker  which  is  permitted  the  fiee  range  of  bouse  and  road,  where 
every  description  of  filtli  is  devoured,  charged  with  the  ova  of 
parasites  expelled  by  man,  or  some  of  the  lower  animals."  He  also 
adds,  **  The  conditions  under  which  we  live  in  the  British  isles  are 
certainly  much  less  favourable  to  the  propagation  of  worms;  but 
we  disregard,  in  our  ignorance,  the  most  common  precautions  to 
protect  ourselves  from  loathsome  diseases,  and  not  only  permit  dogs 
to  eat  any  kind  of  offal  in  and  aiound  slaughf^i-houses,  but  sanction 
the  existence  of  piggeries  where  all  k-inds  of  garbage,  charged  with 
worms  or  their  eggs,  are  daily  devoured  by  swine.  The  majority 
of  germs  calculated  to  engender  parasites  are  to  be  found  in  abun- 
dance in  the  contents  of  the  alimentary  canal  of  liuman  beings  and 
domestic  quadrupeds.  If  pigs  are  permitted  to  eat  these,  as  in 
Ireland  or  in  many  British  piggeries,  we  must  ex]iecthams,  bacon, 
and  pork  sausages  to  be  charged  with  the  embryonic  forms  of  hu- 
man Kntozoa.  Whereas,  in  Iceland,  then,  the  dog  is  tho  victim  of 
human  negligence,  and  en  revam-he  tho  cause  of  human  disease,  in 
the  British  Isles  the  pig  holds  this  unenviable  position  :  the  more, 
however,  we  learn  of  parasitic  disease  in  man,  tho  better  we  can 
understand  how  even  the  underdone  roast  beef  of  Old  England  may 
prove  to  us  poison  as  well  as  food,  and  how  the  dog  or  the  cat  we 
pet  may  indirectly  shorten  our  days.  We  have  good  reason  to  l)e- 
Uevo,  with  Moses,  that  the  pig  is  an  unclean  beast ;  but  withont  dis- 
carding him  from  tlio  scanty  list  of  animals  to  bo  eaten,  it  is  evi- 
dent that  we  can  purify  the  race  of  swine,  and  thus  prevent  human 
as  well  as  porcine  maladies." 

Such  considerations  as  these  must  surely  tend  to  open  the 
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eyes  of  the  general  public,  and  show  them  how  much  they  stand 
indebted  to  our  recent  entozoological  discoveries.  In  my  opinion, 
the  members  of  the  Committee  of  the  Royal  Society  for  the  Pre- 
vention of  Cruelty  to  Animals,  by  offering  money  rewards  for 
Essays,  do  very  serious  harm  to  their  fellow- creatures — at  least,  if 
by  such  means  they  succeed  in  putting  a  stop  to  those  necess£u:y 
experimental  inquiries,  by  which  we  arrive  at  a  knowledge  of  the 
way  in  which  oiu*  bodies  may  be  preserved  from  parasite-infection. 
If  they  can  prove  that  the  human  individual  is  of  no  more  value 
than  many  Entozoa,  then,  by  all  means,  stop  our  self-denying 
labours  and  investigations,  and  let  the  parasites  invade  oiu*  frames 
at  will. 
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CHAPTER  XIII. 


STRON(JYl,U8    BkONCHIALIS. 


Gfiierul  aud  siwcific  cliaJivulc'ra  of  Strtmgtflua  brunchialin  m»\  E\utrvnpt/liu  t/iyas — Orgnni- 
station  of  the  lutter— Chiixactoi^  of  Schronfoma  dwMlenale  bimI  Oxyurin  tTrtnifrularia — 
Conflicting  fltatetnt-nU  re«[»cting  tlio  aniitt)mit'»l  jieculiaritiL's  of  the  OsjFimdiMt^ 
Opiiiioiitt  uf  KVioi-th.  Kiiolionnieifiter.  Wnlfer.  Sclitieirirr.  Davaiiie,  (JlapvrMe,  luitl 
others — Development — Iiyurious  fflecls  *}a  iniui — TrtruLincul. 

ALTDODGn  we  are  at  preseut  but  very  imperfectly  acquainted  with 
the  plienomona  connoctod  with  the  life-history  of  the  hiunan  uenia- 
todo  species  which  atil]  remain  to  be  described  in  this  work,  yet, 
from  the  data  furnished  by  the  habits  of  the  larvae  of  TrichiuBB, 
there  can  be  little  doubt  that  we  are  now  on  the  eve  of  fresh  dis- 
coveries; and,  it  may  be  added,  this  desirable  result  is  likely  soon 
to  show  itself,  because  both  in  this  country  and  abroad,  a  small  but 
vigorous  band  of  holmintholo^'cal  workers  arc  busily  engaged  in 
experimental  intpiiries.  Witliout  further  prelude,  1  hasten  to 
consider  these  remaining  parasites; — 


26.  Stbonoylcs  beonohialis. 

8.  bronchiolii,  Cobbold. 

S.  lomjevafiinainHy  Diesiug;  Kiicheuineister ;  Weinland. 

Velaria  hroiichialiif,    Rudolphi ;  Owen ;  Leidy. 

F,  hoinin is  hronchutiisf  llixdolyAn;  Dujai-din;  Diesing;  etc 

F.  Jymphaticay  Moquin-Taudon. 

Hamularia  hjmpkalico,  Treutler ;  .K>rdens. 

U.  snhcouijires.fOt  Rudolplii ;  Bremser. 

Te-ntacularia  subc&in-pressQt  Zeder. 


STBOJfGTLtJS   BBONOBIALlSl. 

'  vSfilw  u/  ami  ^ciflc  Charactcrt.—K  uiudurate -sized  nvmaioik'  liebnlntb,  tko  mole 
meaffnnnir  ratlier  tnoro  thiui  hiUr  an  inrb,  whiUt  tho  fuuiulu  ttt  iipn-ardii  of  tin  inch  in 
length  ;  I'uiulid  aj>pciidu(;i»  oflho  iiittlo  famished  with  a  hilolioH,  momhmimiis,  semi-bell- 
t4hu|]cd  bursa,  or  acccatiory  ofKaQ 'if  L'OpuIatiuri.  wliii'li  KurroimilB  thu  ('Itwu:ul  uiiLlut,  the 
luttor  n>tic'(>&Uug  uii  intxomittcDl  urgaii,  conaiatia^  ot  n  Uuublc  spiculum;  tuil  til'  the 
female  «harply  pointed,  the  annl  orifice  l>eing  a  little  iii  &otit  or  above  the  tuurow  piu-t ; 
body  filifurm,  of  a  polo  yollovr  coluor,  3^  of  lui  inelk  brood  iti  the  raolf,  nnd  s*i  in  the 
fomale :  mode  ol'  ruproductioit  WnparouH. 

Conceruiiig  this  species  I  have  ouly  to  repeat  the  opinions 
which  I  enunciated  some  time  ago  in  my  paper  communicated  to 
tho  Zoological  Society. 

Diesing  and  Weinland  have  expi'eaaed  their  BUBpicions  as  to 
tho  identity  of  Filaria  hronchialis  with  Siron^yh^  hrujcvaghuitu^  ; 
whilst  Kuchcnmciatcr  has  pjono  further,  and  pronounced  them  to 
be  one  and  the  same  species.  Concurring  in  this  view,  I  have 
thought  it  right  to  combine  tho  specific  title  originally  given 
by  Kudolphi  with  the  generic  allocation  employed  by  Diesing ;  and 
if  helminth ologista  generally  adopt  our  views  of  their  identity, 
1  think  they  will  admit  the  propriety  of  the  nomenclature  here 
superscribed. 

Tho  original  specimens  were  discovered  by  Treutlcr  in  Germany, 
during  the  winter  of  1791,  in  the  broncliial  glands  of  an  emaciated 
Bubject ;  whilst  those  sent  to  Diesing  for  description  were  dis- 
covered by  Dr.  Fortsitz  at  Klausenberg,  in  Transylvania,  in  the 
lungs  of  a  boy  six  years  old. 

Tho  only  practical  observation  which  I  need  offer  is  to  tho  effect 
tliat  this  parasite,  liko  the  closely-allieil  species  {Stnyngylnfi paradirxus) 
from  the  pig,  and  that  from  tho  calf  (»5.  imcrHrmi),  is  undoubtedly 
capable  of  causing  death  by  suffocation,  at  least,  when  present  in  any 
considerable  nnmburs.  As  to  treatment,  it  is  obvious  that  a  powerftil 
expectorant  might  facilitate  the  dischai-gc  of  tho  worms  from  tho 
larger  bronchial  passages,  and  thus  considerably  roHeve  tho  patient. 
For  some  other  points  connected  with  the  prognosis  and  prophy- 
laxis 1  would  invite  attention  to  the  observations  1  have  already 
advanced  (in  the  first  part  of  this  work)  respecting,  more  particu- 
larly, the  Sclerosionia  vijngamug  and  the  Prostkecosacter  injl&cus. 
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27.    EuSTBONOTIiCS  GIOAS. 


E.  giga^i  Dicsing. 

Strongylun  gigas,  Rudolphi ;  Otto  ;  Cuvier ;  etc. 

8.  r&nalia,  Moquin-Tandon. 

Ascaris  reti-aiis,  Gmelin. 

A,  visceralisy  Graeliu. 

A.  canis  el  martis,  Schraalc. 

Fu^aria  renalw,  Zeder. 

i\  vkeralist  Zeder. 

Lambricus  in  renibm^  Blasius. 

L.  martis  ct  canis  renalii^,  Redi. 

L.  sanguineus  in  rene  ca/iiit,  Hartraanu, 

L.  gulonis  »ibirlcij  Pallas. 

JXocotophpiiet  Collet- Meygi"et. 


Gtneral  and  specific  CAuructera.— 'ITil-  lurgest  uunuitodc  helniiotb  nt  present  kuown 
to  iufviit  tliD  Lunuui  ur  \mj  other  "  bpAror  /'  the  malo  measuring  from  ten  iacbea  to  a 
foot  in  length,  and  ^  of  an  inch  in  hruudth,  whilst  the  female  is  tuiid  to  attain  a  length  of 
over  thr(->o  foot,  its  tranaverae  diameter  being  fullj  half  ou  uich ;  bwly  cylindrical,  and 
mure  or  le»B  dooply  tlugod  with  rednoss;  heiid  obtuse  and  funiiiihcd  with  a  simple  orul 
apertnre,  surrounded  by  sis  papilliiifnnn,  chitinouti  noduk's ;  otudaJ  extremity  of  the  male 
difiplayiiiga  simple  round,  cup-tihapcd  burito,  devoid  of  any  radiating  appendages;  pouis 
ooQsistJixg  of  a  Hinglo  upioulum ;  tail  of  the  female  bluntly  jjointcd,  and  pierced  by  the  anal 
Hpcrturc;  vaginal  orifice  situated  on  the  I'cntrala^poct,  at  a  short  distance  below  the  so- 
L-alled  head,  modo  of  reproduction  probably  vi\iparnuH ;  eggs  broadly  oval,  measariug 
iii)Oiit  jj^"  fWim  pole  to  pole. 


Though  I'ortunately  very  rare  ui  mau,  this  worm  is  known  to 
occur  in  a  great  variety  of  animals,  especially  in  weasels.  Accord- 
ing to  Weinland  ami  Jackson,  it  is  particularly  abundant  in  the 
kidney  of  the  North  American  Mink  {Mnstela  vison,  Cuvier),  de- 
stroying the  substance  of  the  organ,  the  walls  of  which  become  the 
8eat  of  calcareous  deposit.  It  has  been  found  in  the  dog,  wolf, 
glutton,  raccoon,  coati,  otter,  seal,  ox,  and  horse. 

The  anatomy  of  Eustrongglm  giga^  has  been  more  or  less  faUy 
described  by  Otto,  Owen,  Blanchard,  and  Chabert,  and  also,  briefly. 
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by  Kuclienmeistcr  rtkI  Davaine.  AJl  of  them  recognise  a  well- 
defined  nen*ous  system ;  but  further  researches  are  needed  to  explain 
away  certain  discrepancies  in  their  writings,  and  especially  also  in 
regard  to  the  water- vascidar  system,  the  very  existence  of  which  (in 
nematodes  generally)  is,  I  believe,  denied  by  Dr.  Williams  of  Swan- 
sea. According  to  the  description  given  by  Davaine,  "  the  integu- 
ment of  the  female  is  thick,  fibrous,  and  bordered  internally  I)y  a 
layer  of  rounded  and  denticulated  papilla?.  The  intestine  is  large, 
blackish,  apparently  very  thin,  and  attached  to  the  integuments  on 
either  side  by  cellular  or  mtiscular  bands.     The  free  extremity  of 


FlO.  76.— Sidnejr  of  the  Ctwli  {Noma  Mn'o/tf),  with  Euatronffylut  ffiffo*  coiUd  within  lli«  pclrtc 


the  ovary  or  the  testicle  (in  the  male)  is  fixed  near  the  anus.  The 
ovary  and  oviduct,  which  are  continued  from  it,  or  the  testicle  and 
i.'(W  dpferfns  forming  a  simple  tube,  are  directed  forward  from  that 
point  to  within  a  certain  distance  from  the  head,  and  are  supported 
tliroughout  their  course  by  the  bands  which  connect  the  integu- 
ments wth  the  intestine.  The  genital  tube  subsequently  ft-eea  itself 
and  makes  a  great  number  of  convolutions  in  the  general  cavity  of 
the  body,  but  without  twisting  itself  round  the  digestive  tube, 
wliich  latter  is  attached    to  the  parietes   throughout  its  entire 
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course.  The  straight  vagin:i  hIho  passes  beneath  the  bands  of  th 
intestine,  in  continuation  of  the  course  followed  by  the  oviduct,  am 
opens  at  the  ventral  surface  near  the  mouth.  We  have,  in  vnin 
looked  for  a  nervous  system.  The  nerve  cord  seen  by  Otto  vrm 
very  probably  that  portion  of  the  f^enital  tube  which  is  fixed  by  tlw 
intestinal  bands,  and  these  same  bands  doubtless  constitute  tin 
secondary  nerve-filaments ;  but  the  most  superficial  esaminatioi 
suffices  to  show  the  independent  character  of  these  fibres,  and  o 
the  cord  which  they  thus  connect  to  the  parietes.  The  copiilatioj 
is  probably  rather  prolonged,  because  Drelincourt  has  found  tw« 
worms  sexually  united  in  the  intestine  of  the  dog.**  Davaine 
afterwards,  questions  the  validity  of  the  statement  made  by  Wodfl 
as  totho  viviparoi]3  cliaract-erof  this  wonn.  As  the  enunciation  o 
this  opinion  dates  so  far  back  as  the  yeai*  1675,  it  seems  a  littli 
strange  that  no  one  should  have  distinctly  confirmed  or  rcfute< 
"Wedel's  remark  that  the  body  of  the  female  "  is  filled  with  a  mu] 
titude  of  living  embryos  (vermicules)."  I 

As  regards  the  injurious  symptoms  produced  by  tho  EuHron^y^ 
}u8  gigas  in  tho  human  subject,  all  I  need  say  is  that  the  general 
disturbance  of  the  system  exhibits  very  much  the  same  character  on 
that  which  ordinarily  arises  from  abscess  and  degeneration  of  one  o 
the  kidneys.  As,  however,  the  symptoms  might  also  be  mistakoi 
for  renal  calculus,  the  possibility  of  finding  the  characteristic  eggi 
or  embryos  in  the  urine  forms  a  diagnostic  consideration  whici 
should  not  be  overlooked.  In  cases  Wliore  the  worm  is  found  \uh 
mersed  in  a  quantity  of  sanguineous  piu^ent  matter,  tho  parasito, 
according  to  Chabert,  loses  much  of  its  reddish  hue ;  the  lattei 
character,  indeed,  as  Kuchenmoiator  has  suggested,  is  rather  ova* 
nescent,  and  differs  very  httle  from  what  has  been  obser\'ed  ij 
other  large  Ascarides.  I  may  also  remark,  that  the  bright  rod  hu< 
of  Srlerosloma  f<ijngamus  is  not  due  to  any  colouring  of  tho  skiiij 
but  is  owing  to  the  presence  of  a  quantity  of  bright,  sanguineous, 
looking  fluid,  occupying  the  general  cavity  of  the  body.  In  th< 
last-named  species,  in  AscaHa  megahcephala,  and  in  several  othi 
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nematodes,  I  have  frequently  noticed  the  variable  character  of 
this  colo»iring,  and  I  have,  therefore,  ceased  to  lay  much  stress 
xipon  its  presence  in  the  matter  of  specific  identification. 

28.   SOLBBOSTOIU  nCODENALR. 

8,  duodenalc,  Cobbold. 

Sirongyhta  quadiideiitatus,  Siobold. 

AnchyloHo7na  daodfinalct  Dubini ;  Siebold  ;  Pnmer. 

Ancylosf^mmm  duodenalej  Diesing;  Leidy ;  Kiichenmeistfir;  etc. 

Oentrai  and  SpeeiJU  Characltn. — A  small  DBmatode  helminth,  tneanuring  umuUly 
about  J  of  an  inch  in  length,  the  femiilwt  hntng  somfitimpi*  (Vfnsidenthly  in  exceaB  of  thin, 
hut  alwBye  \ixm  thjui  j" ;  characterized  especiHlly  by  nti  iu)ymmctric»1  dispusibiDn  of  lutir 
unequally -i)i»ed,  horuy,  conit-al,  coovarging,  oral  papLHie,  rorming  the  eo-c&lled  tocth ; 
head  elightty  pointed  and  tapering,  contintiooft  with  a  tolerably  uniform  cylindricAl  body, 
/o''  in  ihickneBB,  and  terminating  in  a  sti-aight,  cone<shaped,  or  rather  sharply-pointed  tail 
iu  the  female;  the  caudfil  extremity  of  the  male  ends  in  b  partially  Infloscd,  blunt  [>otnt, 
fnmished  with  u  cup-i>hape(l,  bilohed  bursa,  the  membranes  of  which  are  supported  by 
eleven  chitinous  rays.  t«n  being  simple,  wbilst  the  median,  or  odd  one,  is  bifiirc^ed  at  the 
■ammit ;  mode  of  reproduction  viviparous. 


This  interesting  worm,  females  and  males  of  which  exist  in  the 
proportion  of  three  of  the  former  to  one  of  the  latter,  was  first 
discovered  by  Dubini  at  Milan,  and  though  at  first  thought  rare,  is 
now  known  to  be  tolerably  common  throughout  Northern  Italy, 
According  to  Pruner,  Bilharz,  and  Griesinger,  it  is  remarkably 
abundant  in  Egypt,  the  latter  authority  supposing  that  about  one- 
fourth  of  the  people  are  constantly  suffering  from  a  severe  ansemic 
cldorosis,  occasioned  solely  by  its  presence  in  the  small  intestines. 

From  the  accurate  descriptions  of  Siebold,  it  becomes  quite 
evident  that  this  worm  is  closely  alUed  to  his  genus  Syngamus  ;  and, 
aa  he  has  himself  remarked,  it  might  have  been  placed  in  the  genus 
Sclerosioma.  In  this  genus  I  have  arranged  it,  because  the  asymme- 
trical disposition  of  the  so-called  dental  organs  is  not,  of  itself,  suffi- 
cient for  the  establishment  or  retention  of  Dubinins  genus  Anchy- 
losioma  ;  otherwise,  out  of  respect  for  the  discoverer,  I  would  have 
preferred  his  nomenclature.     Sclerostonui  duodetiale  closely  resem- 
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bles  the  little  worm  {Sr/ngamiis  irachealts  of  Siebold,  Scleroiftom 
9ynf}amu8  of  Dicsing)  which  gives  t\sq  to  the  "gapes"  in  birds; 
but  the  male  of  the  latter  species  is  comparatively  small,  whilst  the 
Ta^nal  outlet  of  the  female  is  placed  much  further  forward. 
Kuchetimeister*s  "  Manual"  furnishes  an  excellent  account  of  the 
"  Egyptian  cliloi-oais"  said  to  be  produced  by  the  Sderosttoma  duo- 
denale;  a  tolerably  minute  account  of  the  symptoms  and  pathologi- 
cal appearances  being  also  given  by  Davaine  in  his  admirable  work 
(Part  I.,  pp.  117 — 120),  which  I  have  several  times  referred  to; 
and  those  who  are  interested  in  checking  the  "  gape  disease  **  of 
fowls  I  may  be  permitted  bo  refer  to  my  memoir  on  "  Sclerostomy. 


I 
I 


FiO.  77. — iStio  example  of  Seleroaioma  dmodmaU  (^-iilarget!)  ;  with  b  sep«nl«  Ti«w  of  lb«  eaadal ' 
bunn  (more  liiglily  tnaguitiej). — Kflrhetimeiiter. 


syngamus"  in  the  fifth  volume  of  the  "Journal  of  the  Proceedings 
of  the  Linncau  Society,"  (Zool.  Div.,  p.  304)  an  abstract  of  it  being 
likewise  given  in  the  first  part  of  the  present  work  (p.  84-91). 

29.    OXYHEIS    VBKMICUl^tlS. 

0.  vemiictdarist  Bremser  ;  Cliiaje  ;  Dug€s ;  etc. 
Ascariis  vermicularht  Linneus ;  Miiller  ;  etc. 
Ftisaria  vermicularis,  Zeder. 

Ognerat  and  Speajfc  Charactert. — A  ^mall  nematode  helminth,  the  male  mfASuring 
■cfcTPoIy  the  \  of  an  inrh  in  length,  whilst  the  ftmalo  varieB  from  \"  to  very  ncnrly  i",j 
Uie  latter  ci^peci&llj'  chumoterizod  by  a  long  aiiil   gi-Hdiiallj'*ta|teriiig  coiitllary  tail,  tcr>] 
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miuating  in  a  three-pointed  oud,  wluch  in  «aid  to  act  u  a  kind  of  hold&at ;  tlio  candaJ 
extremity  of  the  male  buuiR  obtusely  pointed ;  both  sexes  present  a  mere  ur  les»  fuaiform 
body,  the  anterior  cud  being  narrowed  to  form  a  Fomewhat  abniptly-tmncatedhead, 
which  ia  often  rendered  vtyry  ooiitiptcuuiiij  by  a  unirorm  traneparent  bulging  of  the  iu- 
tegamenC  Hnrroundiug  the  muuth,  and  preaonting  In  profile  the  aspect  of  winged  appen- 
dages; oral  opening  tripapillaled,  leading  into  a  triangular  oeeaphaguB;  inlegutneol 
transversely  striated,  and  of  a  eilvery-white  apnearanee;  penia  simple,  single,  and  very 
minute;  mode  of  rf>prodiirtinn  o^HporouH ;  eggs  oblong,  nnsymmetricnJ,  meaAnring  ahont 
f^"  Irom  poto  to  polo,  and  ,^^"  in  their  greatest  tTBiiaverae  diameter. 


Of  all  the  parasites  infeating  the  human  body,  this  is  the  one 
concerning  which  the  medical  practitioner  is  most  frequently  con- 
sulted, partly  on  account  of  its  remarkable  frequency  in  children, 
and  more  particularly  on  account  of  the  extreme  difficulty  expe- 
rienced in  getting  permanently  rid  of  it.  The  Oxijurie  vermieularis 
is,  however,  by  no  moans  coufined  to  young  persons,  seeing  that 
some  adults  are  troubled  with  it  even  to  old  age.  Speaking,  more 
precisely,  as  to  their  habitat,  these  worms  commonly  infest  the  ter- 
minal portion  of  the  intestinal  tube,  being  especially  abundant  in 
the  sigmoid  flexme  of  the  colon. 

Anatomical  Peculmrities. — In  the  main,  it  may  be  said  that  the 
structure  of  Oxyuris  conforms  with  that  of  Ascaris,  but  there  are  a 
few  well-marked  differences  ;  and  when  we  come  to  enter  minutely 
into  the  subject,  which  here,  indeed,  we  do  not  propose  to  do,  it  is 
lamentable  to  find  the  discrepancies  which  exist  amongst  our  lead- 
ing helminthologista.  At  one  time,  we  are  called  upon  to  express 
our  admiration  of  Walter's  great  discoveries  respecting  the  nervous 
system  of  Oxyuris  omaiat  and,  shortly  afterwards,  we  are  equally 
compelled  to  admire  the  coolness  with  which  lie  stands  prepared  to 
admit  that  his  wonderful  display  of  nerve-cor*d8,  filaments,  unipolar, 
bipolar,  and  multipolar  ganglion  colls  is  altogether  a  mistake.  In 
like  manner.  Otto,  Meissner,  and  Wedl,  made  several  so-called 
ncrvo-discovcries  in  other  nematoda,  but  these  supposed  nerves, 
according  to  the  observations  of  Schneider  and  Leydig  were  only 
parts  of  the  muscular  system,  or,  in  one  case,  of  the  oesophagus ! 
All  this  is  highly  unsatisfactory,  and  tends  to  throw  doubt  upon  the 
genei-al  value  of  histological  observations  among  the  helminths. 
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Without  attempting  to  rectify  these  discropancies,  I  shall  con- 
tent myself  with  giving  a  mere  outline  of  the  structure  of  Oxyurifl 
according  to  views  usually  accepted,  wliether  they  be  right  or 
wrong.  And,  first,  as  regards  the  integument.  This  consists  of  a 
true  skin  layer  and  an  extremely-delicate,  transparent,  structure- 
less epidermis.  The  corimn  is  described  as  consisting  of  dense 
fibres,  some  of  wluch  are  spirally  and  others  transversely  directed ; 


Via.  76.— M«la  OMfuri*  tgrmiemimru.    (Higklj  ntHpufied.)— Kuobeonuiitw. 


these  appearances  I  have  not  myself  seen,  and  I  feci  tolerably  cer- 
tain thyy  are  illusive  phenomena.  In  all  cases,  as  in  other  nema- 
todes, we  find  the  characteristic,  regular,  transverse  rings,  which 
are  beautifully  distinct  in  the  vesicular  production  surrounding  the 
mouth.  The  musculai*  system  consists  principally  of  four  longi- 
tudinal masses,  two  dorsal  and  two  ventral,  which  pass  from  the 
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mouth  to  within  a  short  distance  of  the  tail.  The  general  paren- 
chyma of  the  body  consists  of  loose  cells  lining  the  central  cavity  of 
the  body,  and  some  of  these  appear  to  be  differentiated  into  special 
organs  of  secretion,  thris  becoming  recognized  as  glands.  These 
glands  abound  in  all  parts  of  the  bodies  of  nematoda,  though  they 
are  usually  most  conspicuous  towards  the  anterior  part.     Some  of 


Fie.  79. — Special  gUnd,  within  the  rentnl  line,  immediatelj  in   front    of  the  raginal  outlet. 
{Oxyuru  ambigma.)    (Conndenbl;  mUrged.) — Eberth. 


them  attain  great  size,  as  I  found  in  the  case  of  a  sexually  imma- 
ture round-worm,  Ascaris  collaris  (Linn.  Trans.,  Vol.  xxii.,  Tab.  32, 
Fig.  27). 

A  great  deal  of  confusion  occurs  in  respect  of  the  water- vascu- 
lar system  and  its  connection  with  the  glandular  elements.  Some 
authors  describe,  for  example,  a  perforated  ventral  sucker,  which, 
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however,  is  admitted  to  disappear  as  age  advances.  "  In  Oryn 
ambigua  and  Ascaris  oxijurusj**  says  Eberth,  "in  tho  ventral  lii 
there  lies  above  tlie  vaginal  opening  a  roundish  or  oval  sac,  bound 
by  a  delicate  wall^  wliich  ( ipens  through  a  short  narrow  passage 
the  outside  by  a  fine  0[jeiiii)g.  Towards  the  upper  and  lower  a 
of  the  sac  the  ventral  line  becomes  broader,  so  that  one  may  I 
the  sac  lies  in  a  special  widening  of  the  ventral  line.  In  this  I  : 
oogniae  the  simplest  form  of  the  glands,  which  in  many  nematot 
open  at  the  veutnil  surface."  If  Eberth's  description  be  corre 
this  so-called  sucker  may  be  regarded  as  a  special  gland   orifice. 

Respecting  the  water-vascular  system  itself,  it  may  b©  remark 
tliat  we  have  here  four  well-marked  longitudinal  vessels,  one  dora 
one  ventral,  and  two  lateral,  occupj-ing  their  usual  situatic 
According  to  the  age  of  the  OxyiuHs  they  seem  to  present  ve 
different  ap|>earai)c«s ;  at  least,  this  must  be  the  case,  if  tbey  are 
be  rega»*ded  as  identical  with  Walter's  so-called  fat-canala.  In  t 
adult  O-ciftiriJi  uruata^  this  observer  finds  the  dorso-ventT-al  cana 
narrower  than  the  lateral  ones,  these  side  vessels  giving  oft'  nurnj 
rous  delicate  branches.  On  this  point,  however,  the  views 
Eberth  are  somewhat  at  variance  with  those  of  Walter.  Speakii 
of  Oxyurix  ambigua  and  XstaW*  oxifiira,  Eberth  remarks  that  ] 
finds  "  two  comparatively  stout,  sometimes  slightly  ciured  later 
vessels,  each  consisting  of  a  stouter  tube,  including  a  sma 
delicate -walled  vessel,  the  space  between  the  two  being  filled  v 
with  a  finely  granular  mass.  The  central  canal  is  bounded  a 
either  side  by  a  single  row  of  small  nuclei.  The  dorso-ventn 
vessels  are  small  cnnals  filled  with  fine  granules."  Walter  speafa 
of  anastomoses  between  certain  of  theso  longitudinal  vessels,  bt 
in  Eberth's  experience  they  do  not  exist.  Many  other  points  < 
dispute  might  be  brought  forward  concerning  the  water-systen 
but  one's  patience  gets  exhausted  wlien  one  finds  no  two  observer 
exactly  agreed. 

Again,  as  regards  the  nervous  system,  it  is  diflBcult  to  speai 
with  positiveness,  notwithstanding  the  asseverations  of  Schneider 
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"Walter,  aud  Eberth,  Probably  all  tliiit  may  be  said  witli  certiiinty 
18  that  a  pale  band,  foimuDg  the  oesophageal  ring,  exists  a  little 
below  the  mouth,  and  from  this  ring  several  fine  6Iaraent8  pass 
off  in  different  directions,  and  stand  connected,  more  or  less  con- 
spicuously, in  thoir  course,  mtb  numerous  large  granidar  cells, 
which  ai-e  confidently  affirmed  to  be  ganglionic  in  their  character. 

Fortunately,  one  can  speak  a  little  more  precisely  as  regards 
the  digestive  system.  In  the  centre  of  the  space  occupied  by  the 
large  external  lateral  vesicular  expansions,  one  perceives  three 
well-marked  oral  papilla?,  which  can  he  withdrawn  so  as  to  leave 
the  oral  opening  rounded  and  simple.  The  mouth  communicates 
directly  with  an  elongated,  club-shaped  oosophagus,  which,  though 
cylindrical  in  the  mas.s,  encloses  a  centi-al  triqueti'ous  canal.  A 
sudden  constriction  of  the  cylinder  leads  to  the  formation  of  a 
strong  splierical  oesophageal  bulb,  which  Kiichenmeister  has  com- 
pared to  a  gizzard,  because  the  interior  of  it  is  occupied  by  a 
peculiar  val\adar  apparatus.  These  tooth-like,  crushing  organs, 
however,  are  by  no  means  uncommon  in  other  nematodes.  Imme- 
diately below  the  bulb,  the  true  stomach  makes  its  appearance  in 
the  form  of  a  club-shaped  mass,  which  insensibly  merges  into  the 
intestinal  canal,  the  latter  again  widening  a  httle  in  front  of  the 
anal  orifice. 

The  reproductive  organs,  in  the  male,  consist  of  a  simple  cylin- 
drical testicular  tube,  which  is  folded  upon  itself  at  the  upper 
part,  and  tenninates  below  in  a  cloaca!  caWty  common  to  it  and 
the  intostinal  tube.  It  is  furnished  with  a  small  retractile  infundi- 
bnliform  penis  or  spiculum,  which  is  slightly  curved  and  imper- 
forate. In  the  female  the  generative  organs  comprise  n  short 
utcro-va^nal  canal,  two  very  broad  uterine  horns,  which,  in  the 
sexually- mature  condition  are  so  crowded  with  eggs  that  they 
frequently  obscure  all  the  other  neighbouring  parts,  and  two 
narrow  ovarian  coecal  iilameuts,  in  which  the  germs  aud  granular 
yelk  are  formed.  The  vaginal  opening  is  simple,  and,  like  that  of 
the  intestine,  is  placed  on  one  and  tho  same  side  of  the  body  ;  the 
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tube  consists  of  a  dense  fibrous  membrane,  beingf  directed  obliquel 
downwards  with  a  slight  curvature. 

Development. — This  is  a  subject  of  great  importance,  inasmuoli 
as  our  knowledge  of  the  entire  life-history  of  Ox^tjuris  ve/nniruIarU 
may  eventually  lead  us  to  adopt  some  plan  by  which  its  a<;ce8S  to 
our  bodies  may  be  prevent^^d.  At  present  we  know  very  little ; 
but  it  is  generally  supposed  that  the  adult  animal  may  be  reared 
from  the  egg  in  one  and  the  samo  bearer.  1  behove  this  notion  to 
bo  entirely  fallacious ;  yet,  on  this  hypothesis,  Kuchenmeist«r  has 
asserted  that  **  the  emigration  of  a  single  pregnant  female  Oxyuris 
is  sufficient  to  ex{}lain  the  infection  of  entire  families.'*  Kuchen- 
meister,  indeed,  does  not  appear  to  have  seen  the  embryos  oi 
Oxyuris,  for  he  says  that  after  keeping  the  eggs  for  six  months  in 
water,  he  could  discover  neither  mature  embryos,  nor  a  distinct 
segmentation.  Very  different,  however,  has  been  my  own  experience 
in  this  respect,  for  not  only  have  I  constantly  found  the  ova  in 
impregnated  oxyurides  in  all  stages  of  yelk-segmentation,  but,  in  a 
very  considerable  proportion  of  the  fresh  specimens,  I  have  almost 
invariably  discovered  well-formed,  tad  pole- shaped  embryos.  With 
these  embryos  I  have  conducted  a  variety  of  experiments,  but  at 
present  the  results  are  chiefly  of  a  negative  character. 

The  only  author  who  appears  to  me  to  have  given  a  correct 
figure  and  description  of  the  embryo  as  it  appears  in  the  ^g^t  is 
Glapor^de.  In  liis  scholarly  memoir,  "  De  la  Formation  et  de 
la  F^condation  des  (Eufs  chez  les  Vers  Nematodes,"  he  writes,  in 
reference  to  the  ova  of  Oxjfuris  vermicularis,  aa  follows : — '*  The  egg, 
which  exhibits  the  form  of  a  very  narrow  disk  in  the  ovary,  acquires 
the  shape  of  an  elongated  ellipsoid  in  the  oviduct,  and  at  the 
surface  differentiates  itself  into  a  very  tliick  viteUine  membrane. 
Then  it  forms  a  strong  and  resisting  chorion,  which  imparts  to 
the  egg  an  outline  similar  l,o  that  of  a  bridge's  span.  It  has  an 
oval  figure  flattened  at  one  of  its  sides.  This  chorion  is  very 
fragile.  It  frequently  gives  way  under  shght  pressure  fi^m  the 
thin  plate  of  glass  which  covers  the  object.     It  extends  itself  con- 
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Biderably  under  the  action  of  acetic  acid,  acquiring  a  size  three  or 
four  times  greater  than  that  of  the  egg.  The  constitution  of  this 
chorion  is  perfectly  identical  in  the  eggs  both  before  and  after 
impregnation.  It  is,  nevertheless,  easy  at  first  sight  to  know 
whether  or  not  we  have  to  deal  with  a  fecundated  egg.  In  the 
impregnated  females  the  uteri  are  filled  with  thousands  of  ova, 
each  one  of  which  encloses  an  embryo  already  well  formed.  The 
ventral  surface  of  the  embryo  and  its  tail  face,  without  exception, 
the  flattened  side  of  the  egg.  The  embryo  is  very  broad  in  the 
body,  and  occupies  all  tlie  interior  space.  An  embryo  such  as 
Kuchenmeister  has  represented  under  the  form  of  a  small  filiform 
worm  folded  on  itself,  and  only  occupying  a  very  small  part  of 
the  cavity  of  the  egg,  is  never  to  be  seen.  In  the  non- fecundated 
females,  on  the  other  hand,  the  uteri  are  filled  >vith  eggs,  which, 
instead  of  the  embryo,  enclose  a  non-sogmented  yelk  fiimished 
with  a  large  germinal  vesicle.  This  vesicle  is  not  visible  so  long 
as  the  eggs  have  the  form  of  thin  disks  ;  it  only  rIiows  itself  when 
the  egg  begins  to  acquire  an  elliptical  form  in  the  oviduct.  It  is, 
however,  probable  that  this  vesicle  is  the  same  which  was  origi- 
nally visible  in  the  ovary."  The  chorion  itself  is  homogeneous, 
but  in  an  allied  species  {Oj'yuris  splrotheca)  Gyoei-y  and  ClaperMe 
have  discovered  that  this  egg-covering  consists  of  spirally  coiled 
bands  resembling  the  ti-acheal  spiral  fibre  of  an  insect.  I  may 
here  also  mention  that  I  liavc  observed  precisely  similai*  appear- 
ances in  the  chorion-like  investment  surrounding  a  minute  nema- 
tode larva  lodged  in  the  intestinal  mucous  membrane  of  a  heron 
{Ardea).  This  may  help  us  to  establish  the  genetic  relations  of  the 
species  in  question. 

Respecting  the  migrations  of  the  larvffi,  I  am  not  aware  that 
anything  very  definite  is  yet  known.  I  have  introduced  the  eggs  con- 
taining embryos  into  various  animals,  but  have  not  yet  sncceetled  in 
rearing  yonng  Oxynrides.  I  have  also  introduced  them  into  the 
pulpy  parenchyma  of  apples  and  pears,  but  I  have  not  been  able  to 
'Satisfy  myself  that  any  of  the  young  nematodes  which  I  subsequently 
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procured,  by  tbouaantts,  in  one  or  two  of  the  pears,  were  the  resulC 
of  these  experiments,  I  showed  some  of  these  living  larvBB  t<I 
Leuckart,  who  thought  they  might  be  Anguillula' ;  and,  certainly, 
never  saw  the  tadpole-like  larvae,  as  eiich,  out  of  their  shells.  The 
young  nematodes,  in  question,  displayed  a  very  different  form.  Aa 
ray  experiments  are  in  tlie  act  of  being  repeated,  I  will  now  say  no 
more  on  this  head. 

Injurious  Ejects  on  Man  :  Treaimeni. — Kuchenmeister  and  Da- 
vainehavewritton  fully  on  this  partofthe  subject.and  the  professional 
jonraals  both  at  home  and  abroad  teem  with  recommendations  as 
to  the  best  methods  of  getting  rid  of  these  troublesome  invaders. 
Undoubtedly  these  worms  occasion  great  annoyance,  and,  even, 
grave  conscciuences,  by  the  irritation  they  set  up  during  their 
nocturnal  wundenngs.  People  of  almost  eveiy  clime  seem  to  bo 
liable  to  their  assaults,  these  pests  being  as  abimdant  in  America 
as  they  are  well  known  to  be  in  Europe  and  Africa. 

As  I  have  before  remarked,  thoy  are  not  exclusively  confined  to 
children,  though  most  frequently  found  iu  young  people.  The 
symptoms  they  give  rise  to  chiefly  develop  themselves  in  the 
evening  and  at  night-time,  consisting  ordinarily  of  a  painfiil  sense 
of  heat  and  irritation  within  and  around  the  anus.  These  symptoms 
frequently  become  excessively  distressing,  especially  when  they  are 
accompanied  by  itching  in  the  neighbouring  genito-iirinary  passa^fes, 
produced  by  the  migration  of  the  worms  about  these  parts.  The 
local  inflammatory  symptoms  thus  set  up,  occasionally  superinduce 
various  sympathetic  phenomena,  wliich  show  themselves  in  restless- 
ness, general  nervousness,  itchings  at  the  nose,  involuntary  twitch- 
ings,  chorea,  convulsions,  and,  sometimes,  epileptiform  seizures. 
Many  other  local  disorders  are  also  set  up,  especially  in  cases 
where  they  occur  at  early  puberty.  The  nature  of  these  it  is 
quite  unnecessary  to  enlarge  upon,  as  the  subject  is  fully  treated 
of  in  purely  professional  works,  as  well  as  by  the  two  authorities 
above  quoted.  The  same,  of  course,  may  also  be  said  in  regard  to 
the  treatment  of  the  thread-worm  helraintliiasis.     These  authors, 
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first  of  all,  recommend  the  exhibition  of  ordinary  anthelmintic 
purgatives,  which  will  frequently  carry  off  great  numbers.  The 
etherial  extract  of  the  male  sliield  fern,  Kousso,  panna,  and  the 
other  remedies  I  have  mentioned  when  treating  of  Ascaris  lumbri' 
coidesj  may  all  prove  useftil ;  but,  undoubtedly,  the  best  thing  to  do, 
in  bad  cases,  consists  in  the  administration  of  oft-repeated  enemata. 
These  may  consist  of  cold  or  slightly  tepid  water,  to  which  it  will 
be  well  to  add  either  a  little  salt,  or  a  few  drops  of  anise  oil. 
Some  practitioners  add  assafoetida,  or  infusions  of  quassia,  and 
common  wormwood.  Tlie  active  principle  of  the  southernwood 
{Artemma  ahrotanuiu)  and  Tartarian  southernwood  (A.  santonica) 
may  also  be  employed  with  great  advantage.  This,  in  children, 
may  be  given  either  by  the  mouth,  iu  doses  of  two  or  three  grains, 
or  along  with  enemata,  when  a  larger  quantity  may  be  employed,  pre- 
viously mixed  with  some  oleaginous  material.  Simple  olive  oil  was 
successfully  employed  by  Summering,  and  the  decoction  of  aloes  has 
been  recommended  by  Dujai'din.  Chloroform,  sulphuric  ether,  and 
Prussian  blue  {Ferri  cyanuretum)  have  also  their  various  advocates. 
At  all  events,  whatever  anthelmintic  be  employed,  the  great  thing 
to  bo  observed  is  perseverance  in  the  use  of  the  remedy.  A  good 
enema,  every  third  or  fourth  day  for  two  or  even  three  weeks,  will 
scarcely  fail  to  carry  off  the  majonty  of  the  obnoxious  visitants ; 
and  even  sliould  they  return,  we,  at  least,  may  expect  a  tolerably 
comfortable  interval  of  three  or  four  months.  Many  persons, 
however,  will  not  subject  themselves  to  these  diagrceable  remedies, 
preferring  rather  to  entertain  their  numerous  guests.  One  such 
individual  constantly  suppUes  me  with  fresh  Oxyurides  for  experi- 
mental purposes ;  and,  as  I  reward  him  liberally,  hia  intestinal 
guests  are  not,  1  trust,  considered  unremunerative.  I  may  here 
mention,  that  I  am  indebted  to  Mr.  Harris  for  a  very  useful 
practical  hint,  inasmuch  as  he  has  informed  me  that  the  introduc- 
tion of  a  little  mercurial  ointment  within  the  verge  of  the  anus, 
when  the  patient  retires  to  rest,  will  effectually  prevent  the 
nocturnal  mit:!Tation  of  the  parasites.     Lastly,  tliei*e  is  one  Indian 
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drug  which  appears  to  be  very  valuable,  because  it  exerts  a  specific 
action  on  the  parasite.  It  is,  in  point  of  fact,  a  true  Oxyuricide ; 
and  Dr.  Bradley  states  (according  to  Waring)  that  "  the  natives 
squeeze  the  juice  of  the  plant  into  wounds,  to  kill  worms  or 
maggots.'*  It  is  the  Aristolochia  bracteata  of  Roxburgh,  and 
others;  by  the  Hindoos  being  termed  Keera-mar  (worm-killer). 
It  is  given  in  the  form  of  infusion,  and  seems  to  be  very  efficacious, 
not  only  with  Ojryuris  vermiculari^t  but  also  in  cases   of  Ascaris 
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Ilmportanoc  of  the  Ouinca-wonn  iii  reference  tu  Ibo  discaso  tennod  dractmiiasis — 
Principal  authors  who  have  written  on  this  (subject — Oeneral  and  specific  chonctore 
of  Draeuncuta*  m«diR«iuu— GoogmphiMkl  distribution — Anatomical  tttructuro  of 
tho  adult  female —Oi^ianiztttion  wid  development  of  the  ouibryow — Treatment  and 
precautiona  to  be  observed — Summary— Brief  notice  of  a  second  upccios. 

[f,  in  reference  to  the  welfare  of  Kuropeaus,  we  recognize  the 
importance  of  making  ourselves  acquainted  with  the  nature  and 
origin  of  the  Trichina  disease,  the  pork-measles,  tho  hydatid  hel- 
minthiasis, and  several  other  maladies  of  parasitic  origin,  it  is 
none  the  less  binding  upon  entozoologists  to  work  out  tlie  various 
unsolved  problems  relating  to  the  ravages  produced  in  tropical 
countries  by  the  guinea-worm.  What  Bilharz,  Grcislnger,  J. 
Harley,  and  others,  have  done  in  reference  to  the  formidable  fluke 
disease  as  it  prevails  in  Egypt  and  elsewhere,  Carter  of  Bombay 
has  been  endeavouring  to  accomplish  in  reference  to  the  ilTacontUms 
of  India.  In  these  investigations,  Carter  has  been  assisted  and 
partly  anticipated  by  Busk,  Owen,  Jacobson,  and  others ;  whilst, 
more  recently,  Robin,  Lcblond,  and  especially  Bastian,  have  added 
important  anatomical  details.  About  ten  years  since,  the  late  Sir 
George  Balhngall  afforrled  ine  an  opportunity  of  e.xamining  one  or 
two  of  the  numerous  tine  specimens  of  DracuucuU,  which  had,  I 
believe,  been  presei'voti  in  his  collection  for  a  period  of  something 
like  thirty  years.  The  result  of  this  examination  {an  shown  by  a 
statement  published  in  the  second  edition  of  Ballingall's  well- 
known  "  Outlines  of  Militaiy  Surgery")  yielded  a  highly  satisfac- 
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tory  confirmation  of  the  views  of  Busk  and  Jacobson  respecting 
the  viviparous  character  of  this  worm.  I  found  myriads  of 
minute  larval  Dracunculi,  in  various  stages  of  development, 
within  the  maternal  body,  the  latter  appearing  to  be  little  else 
than  a  long,  double,  cyUndncal  sac,  filled  almost  from  one  end  to 
the  other.  Respecting  other  points  connected  with  our  knowledge 
of  the  history  and  ravages  of  the  Dracunculus  we  stand  indebted 
to  the  contributions  of  numerous  writers,  amongst  whom,  without 
placing  ihem  in  any  precise  order,  I  may  particularize  the  names 
of  Agatharcliidas,  Galen,  Velscbius,  Kaempfer,  and  Cartheuser, 
Blommers,  Lister,  Grundler,  Grallandatus,  Modeer,  Linneus, 
Gmelin,  Rudolphi,  Olfers,  Lamarck,  Brugui^re,  Pruner,  Gescbeidt, 
Chiaje,  Feri*ai*i,  Richeraud,  Chapotin,  Gand,  Weihe,  Oppenheitu, 
Cuvier,  Charvet,  ifarc  and  Laennec,  Dubois,  Leblond,  Dampier, 
Bajon,  Clot-Bey,  Mougin  and  Blott,  Dnjardin,  Brulatour,  Maison- 
ueuve,  Robin,  Thibaut  and  Benoit,  Andry,  Chardin,  Moqiiin- 
Tandon,  Davaine ;  also  ^Etius,  Niebuhr,  PaiUus  ^gineta,  Rhazes, 
Avicennc,  Albucasis,  and  other  Arabic  authors ;  also  Cezilly, 
Loeffler,  Eachricht,  Oken,  Dutschek,  Fischer,  KimseiitnuUer, 
Creplin,  Siebold,  Kiichenmeister,  Wefnland,  Eberth,  Williamson, 
Van  Someran,  Ewarf.,  Grierson,  Paton,  Scott,  Adam,  Kennedy  and 
ISmyttan,  AlcGrigor,  Young  and  Jamioson,  Minas  and  McKenzie, 
Clark,  Heath,  Forbes,  Cliisholm,  Greenhow,  Morehead,  M*Clelland, 
Lorimcr,  Bird,  Leith,  Mitchell,  Stewart,  Duncan,  G.  Harley,  and 
Aitkcn.  To  wade  through  the  literatiu-e  oC  Dracunculus,  as  pre- 
sented by  the  combined  writings  of  those  and  other  unnamed 
authors,  would  almost  occupy  a  hfe-time,  supposing  any  single 
individual  wore  quaUfied  for  the  task,  Tt  is  fortunate,  indeed,  that 
all  the  important  points  recorded  by  the  more  ancient  authors  have 
been  carefully  culled  and  handed  down  to  us  fi*om  time  to  time ; 
80  that,  now,  in  the  writings  of  Kiichenraeister,  Davaine,  aud  Aitken 
alone,  one  may  find  all  that  is  historically  and  professionally 
interesting,  wlulst  in  those  of  Busk,  Carter,  and  Bastiau,  wo  are 
presented  with  the  most  satisfactory  anatomical  data  yet  on  rcxjord. 
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To  give  a  brief  outline  of  the  subject,  in  its  entirety,  is  the  object 
of  the  follomng  pa^s  : — 

30.  DRAuiijJcm.Da  medinbnsis. 

Dracunciduitf  Lister ;  Gallandatus ;  Carter. 

v.  persarunit  Kiirapfer ;  Diesing. 

Filarm^Jiedinensist  (jniQ\in\  OU'ers;  Rudolphi;  etc. 

F.  drac^imulns,  Bremser ;  McClelland ;  Pniner. 

Furia  medineTisiSt  Modeer. 

Gordius  medhieiisis,  Linneus  ;  Bruguiero. 

Vermis  medineTmu,  Gruudler. 

General  and  Specific  Charaet«r«.—A  uomatodo  bi^lminth,  the  fenrnte  onlj  at  prement 
known,  measuring  from  one  to  six,  or  even  (atrcordtng  to  QallaTHlalus)  twelve  fcot  in 
lenRth,  and  about  ^^f,oT  an  Inch  in  thickness;  body  uniformly  cylindrical,  terminatinjf 
inforiorly  in  a  more  or  Irbs  nirred  or  reveraed  raiicronatfi  tail ;  head  (tomewhat  trunrate 
or  flatly  coiivcs;,  irith  n  Cfiitrat,  nimble,  oral  cavity,  fiiirroiind(!t]  by  four  equidistant,  cra- 
cially-disposed  papilla;;  mode  of  reprodauticw  viviparous,  llw  numerous  young  invested 
by  the  utehue  woUb,  almoat  lilHu§;  up  tho  entire  cavity  of  the  body. 

If  any  man  will  abaudon  his  preconceived  notions,  and  take 
the  trouble  to  read  Kuchcnmeister*8  histoHcal  nairative  of  the 
Dracuncixlus  (as  it  ia  given  in  Lankester^s  edition  of  the  well-known 
"  Manual  of  Parasites"),  he  will,  I  apprehend,  find  it  very  difficult 
to  resist  the  conclusion  that  Moses  was  the  first  writer  on  this 
subject ;  and  further,  he  will  be  well  nigh  necessitated  to  believe 
that  the  '*  fiery  serpents"  which  afflicted  "  the  children  of  Israel 
durinr^  their  stay  in  the  ueighbourhocKl  of  the  Red  Sea**  were 
neither  more  nor  less  than  specimens  of  our  Dracunctdus  tnedt- 
nen»ie.  At  all  events,  if  he  doubt  this,  he  will  have  little  hesita- 
tion in  believing  that  Plutai'ch  describes  the  Dracunciiii,  when  in 
the  eighth  book  of  his  "  Symposiacon"  he  quotes  Agatharchidas  as 
stating  "  that  the  people  taken  ill  on  the  Eed  Sea  suffered  fipom 
many  strange  and  unheard-of  attacks,  amongst  other  worms  (from) 
little  snakes,  (V**^*"^'"  /*«€«).  which  camo  out  upon  them,  gnawed 
away  their  legs  and  arms,  and  when  touched  retracted,  coiled  them- 
selves up  in  the  muscles,  and   there  gave  rise  to  the  most  insup- 
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portahlo  pains."  Without  affecting  tlio  sense,  I  have  hero  purposelj 
altered  Kiichenmeister's  original  record  m  a  slight  degree  ("  Pars- 
siten,"  8.  805)  in  order  to  render  the  passage  a  little  more  eupho- 
nious to  the  English  reader.  Further  into  this  part  of  the  subject, 
however,  it  ia  needless  to  outer,  especially  since  the  S^'denham 
Society's  publication  is  easy  of  access  to  all  who  desire  to  investi- 
gate the  matter  for  themselves. 

DistrilnUion. — The    Guinea-worm   possesses   a     comparatively 
limited  range,  for  not  only  is  it  proper  to  tropical  regions  of  the 
globe,  but  within  these  intertropical  limits  it  ia  almost  exclusiT^y 
confined  to  certain  districts  in   Asia  and  Africa.     Thus,  according 
to    KiinsenmuUer,  as    quoted  by  Busk,   it  occurs  eudeinically  in 
Arabia  Petra;a,  on   the  borders  of  the  Persian  Gidf  and  Caspian 
Sea,  on  the  banks  of  the  Ganges,  in  Upper  Egj'pt,  Abyssinia,  and 
the  coast  of  Guinea.     *'  In  America,  the  Guinea-worm  is  unknown, 
except  in   persons  who  have  had  communication  with  Africa  or 
other  part-s  whei-e  it  is  indigenous.     The  island  of  Cura^oa  is  the 
only  locality  in  the  New  World  which  offers  an  apparent  exception 
to  this  fact ;    and  it  would  be  highly  desirable  to  ascertain  the  real 
statfi  of  the  case  in  this  instance."     The  later  observations  of  Uhis. 
holm,  indeed,    show  that  the  Dracunculus  is  really  prevalent  in 
several  of  the  "West  Indian  islands,  especially  in  Granada,  or  Grenada, 
as  it  is  sometimes  spelt.     It  is  not  impos8il>le,  therefore,  that  all 
the  numerous  islands  lying  near,  as  well  as  between  Cura^oa  and 
Grenada,  may  tmn  out  to  be  Guinea-worm   districts.     Mr.  Busk 
subsequently  adds :  *'  Though  endemic  only  in  the  above-mentioned 
parts  of  the  world,  it  would  yet  appear  that  all  races  of  mankind 
are  obnoxious  to  the  attacks  of  the  Pilaria  when  exposed  to  what 
may  be  called  the  contagion,  that  is,  when  placed  in  circumstances 
under  which  it  might  bo  supposerl  a  contagious  seiiiinium  could  be 
conveyed  to  them.     Thi.<(  hability  is  inciured  by  the  exposure  of 
the  bare  surfece  of  any  part  of  the  body  to  water  in  which  the 
infection  may  bo  supposed  to  reside.     There  is,  at  all  events,  at 
present,  no  evidence  of  any  other  source  of  infection.    I  have  known 
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many  instances  tending  to  prove  that  in  order  that  a  European 
should  become   infected  with  the  Guiuea-worm  on   the  coast  of 
Africa,  it  is  not  necessary  that  he  should  have  been  on  shore  at  all. 
It  has  been  quite  sufficient  for  him  to  have  exposed  the  bare  sur- 
face of  some  part  of  his  person  to  the  water  in  the  native  canoes 
alongside,  or,  it  may  be,  to  the  discharge  from  the  sores  of  those 
labouring  under  the  disease.    This  mode  of  its  introduction  accounts 
for  the  fre<}uency  with  which  the  legs  and  feet  are  attacked  by  the 
parasite  in  preference  to  other  parts  of  the  hotly,  as  it  will  always, 
i  believe,  be  found  that  the  men  who  have  become  so  affected  have 
been  in  the  habit  of  going  about  with  bare  feet,  as  is  common 
among  sailors  in  warm  latitudes.     That  the  contagious  material  is 
conveyed  in  water  is  also  further  indicated  by  the  well-known  fact 
that  in  India,  where  it  is  the  custom  of  the  natives  to  carry  water 
in  skins  on  their   backs,  the  worm  makes  its  appearance  on  the 
back  and  shoulders,  and  upper  part  of  the  body."     Nothing  that 
has  since  been  written  has  had  the  sHghtest  tendency  to  contradict 
the  above  conclusions,  which,  in  point  of  fact,  are  essentially  cor- 
rect.    It  would  appear,  also,  that  the  Dracunculus  gains  access  to 
the  human  body  without   reference  to  age  or  sex,  race  or  country, 
the  only  necessary  condition  being  that  the  skin  be  exposed  to 
water  in  those  localities  where  the  DracimcuU  flourish. 

Kven  more  cogent  illustrations  of  the  truth  of  this  general 
statement  may  be  gathered  from  a  variety  of  sources,  and  especially 
from  the  recorded  experience  of  eminent  medical  officers  attached 
to  our  Indian  armies.  Those  troops  which  have  been  most  exposed 
during  the  rainy  season  have  subsequently  exhibited  a  more  or  less 
marked  evidence  of  having  been  invaded  by  the  Dracunculus ;  and 
as  the  period  of  incubation  of  the  entojioon  usually  extends  from 
twelve  to  fifteen  montlis,  it  necessarily  happens  that  the  disease  has 
frequently  shown  itself  in  localities  far  distant  from  the  spot  where 
tlie  troops  originally  contracted  the  disorder.  It  has  been  said 
that  the  period  of  incubation  of  the  worm  is  not  less  than  a  year, 
but  Carter  of  Bombay  mentions  that  in  a  school  of  fifty  boys  bath- 
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ing  in  a  certain  ponJ  whose  muddy  sediment  swarmed  witli  micRv! 
scopic  tank-worm  {Urobales  palusiris.  Carter),  twenty-one  were 
attacked  vritli  Draounculus  during  the  year,  whilst  the  boys  of  other 
schools,  bathing  elsewhere  in  the  island,  wore  not  infected  with  the 
exception  of  one  or  two  indiyidual  instances  here  and  there.  This 
remarkable  occurrence  also  points  to  the  poasibility  of  the  young 
Dracunculi  being  occasionally  confined  to  particular  pools  of  water, 
or,  at  least,  to  the  probability  of  their  being  much  more  abundant 
in  some  waters  than  others,  although  the  whole  locality  may  be 
harbounng  them  in  greater  or  less  abundance.  Such  a  distribution 
is  in  itni^ton  with  the  general  law  affecting  the  variable  prevalence  of 
otlier  animals  in  particular  localities.  A  great  deal  has  been  wiTt- 
ten  respecting  the  nature  of  the  soil  and  other  geological  cboract^v 
occurring  in  the  Indian  worm-districts  ;  but  the  speculative  views 
enunciated  in  reference  to  their  connection  with  the  prevalence  of 
Dracunculus  are,  to  my  mind,  little  worthy  of  credit.  However, 
those  who  think  otherwise  should  consult  the  writings  of  Smyttan, 
Greenhow,  Bird,  Chiaholm,  Forbes,  and  others ;  and  especially,  also, 
the  admirable  resume  given  by  Aitken  in  the  last  edition  of  his 
work  on  "The  Science  and  Practice  of  Medicine." 

Structure. — If  a  full-grown  Drdcunculits  medinensis  be  re- 
moved from  the  subcutaneous  celhdar  tissue  in  its  entirety,  it 
is  invariably  found  to  exhibit  the  aspect  of  a  uniform  cylindrical 
worm,  whose  anterior  and  ])osterior  extremities  are  only  distin- 
guishable from  one  another  by  the  circumstance  that  the  former  is 
somewhat  bluntly  rounde<l  off,  whilst  the  latter  is  suddenly  attenu- 
ated 80  as  to  form  a  short,  filamentaiy  caudal  appendage.  Thin 
so-cfdled  tail  is  most  commonly  curved  and  retroverted,  but  it  is  occa-i 
aionally  straight,  under  which  condition  it  bears  some  resemblance 
to  the  terminal  intromittent  organ  of  a  male  StrongyluH.  I  believe] 
it  was  the  occurrence  of  this  rather  unusual  peculiarity  in  the  cau- 
dal formation  which  led  Owen  to  believe  tliat  he  had  stimibled  upon 
a  male  DrtKimcuJvSt  aiul  which  further  induced  him  to  figure  the 
same  in  his  wel!*known  article  **  Kntozoa"  in  "  Todd's  Cyclopedia." 
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Be  that  as  it  may,  the  above-mentioned  cliaracteristics  come  out 
more  cogently  when  we  submit  tlie  worm  to  microscopic  investiga- 
tion. Under  low  powers,  the  head  displays  a  rather  flatly-convex 
outline,  near  the  centre  of  which  foui-  papilla;,  or  rudimentary  ten- 
tacula,  project  at  equidistant  intervals  from  one  anc^thcr,  and  from 
the  centrally-placed  oral  aperture.  These  spicules,  aa  they  Iiave 
been  termed,  were  described  long  ago  by  several  authors,  but  not 
so  accurately  as  lias  been  done  i)y  Bantian,  who  observes  that  the 
two  vertical  papilla  are  much  larger  than  the  othersj  and  also 
nearer  the  oral  aperture,  "  whilst  the  two  lateral,  more  remote  from 
the  mouth,  not  prominent,  and  scarcely  more  than  opaque  spots, 
are  situated  at  the  commencement  of  the  gradually-widening,  late- 
ral, intermusculai*  spaces."  As  my  own  examinations  of  Sir  George 
Ballingall's  specimens  of  Dracmiculus  were  made  many  years  ugo, 
and  aa,  with  the  exception  of  drawings  of  the  young,  I  have  no 
trustworthy  record  of  my  dissections,  I  shall  on  several  points  rely 
on  Baatiau's  very  carefid  description  of  the  adult  worm.  The 
papilla  in  question  are  situated,  moreover,  within  the  limits  of  a 
quadrangular  space,  from  whose  borders  the  four  great  longitudi- 
nal dorso-ventral  muscles  apparently  take  their  origin.  Respecting 
these  muscles  little  need  be  said,  since  in  all  their  essential  features 
they  correspond  with  those  of  other  nematoda,  and  terminate  in 
the  so-called  caudal  appendage.  As  regards  the  integument,  this 
consists  of  two  distinct  and  easily-separable  layers,  an  extei-ual 
thick,  transparent,  cuticular,  chitinous  investineut,  and  an  internal 
thin,  granular  layer.  The  external  layer,  according  to  Bastian,  is 
itself  separable  into  two  portions,  the  outer  being  thick,  **  tough, 
elastic,  tranapai*ent,  and  perfectly  structureless,  save  that  it  pre- 
sents transverse  markings  at  intervals."  The  surface  itself  is  per- 
fectly smooth,  "there  being  no  appreciable  depressions  correspond- 
ing to  the  annidose  markings  such  as  may  be  seen  to  a  slight 
extent  in  Agearin  IttntbriruUea  and  A.  tnystax,  but  there  is  some 
considerable  alteration  in  the  refractive  power  of  the  membrane  in 
these  situations,  as  when  scon  a  little  beyond  tho  proper  focal  dis- 
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tancc  these  markings  become  most  distinct,  appeariug  as  brighiT 
white  lines.  The  internal  portion  is  composed  ol"  three  different 
sets  of  very  delicate  lamellae,  each  being  transparent,  glass-like,  and 
structm-eless,  with  the  exception  of  certain  faint,  rectilinear  mark- 
ings at  regular  intervals."  Bastian  considers  these  markings  illu- 
sive, and  due  to  some  structural  peculiarity,  involving  an  alteration 
of  the  refractive  properties  of  the  lamella.  The  simple,  delicate, 
internal,  homogeneous,  granular  layer  is  not  recognized  by  Bastian, 
but  it  is,  pi'obably,  the  original  source  of  all  the  secretion  thrown 
out^to  form  the  complicated  external  chitinous  layer.  The  diges- 
tive apparatus  is  exceedingly  simple.  It  consists  of  a  cylindrical 
tube  extending  from  the  mouth  to  the  concavity  of  the  tail,  in  which 
latter  situation  tlie  anal  orifice  is  imperceptible.  Bastian  says  that 
the  intestinal  canal  winds  itself  several  times  round  the  ^nital 
tube,  is  of  nearly  uniform  size  throughout  its  whole  extent,  and  ia 
twice  or  three  times  as  broad  as  the  oesophagus.  Respecting  the 
reproductive  organs,  I  have  already  had  occasion  to  remark  upon 
the  exti-aordinary  development  of  the  uterus,  which,  with  its  highly- 
developed  embryonic  contents,  occupies  almost  the  entire  cavity  of 
the  Dracunculus.  Many  authors,  Indeed,  have  overlooked  the  very 
existence  of  any  ovarian  or  uterine  tube  in  conse(iuence  of  its  inti- 
mate union  with  the  parenchymatous  (Marksubstanz),  muscular, 
and  internal  integumentary  layers.  A  little  care,  liowever,  enables 
us  to  separate  these  parts  from  one  another,  and,  at  least,  to  recog- 
nize the  walls  of  the  uterine  cavity.  Sometimes  the  uterus,  when 
not  over-distended  with  embryos,  lies  comparatively  loose  ;  at  lea^t, 
i  found  tliis  to  be  the  case  iu  one  of  the  specimens  preserved  in  the 
Museum  of  the  Middlesex  Hospital.  According  to  Bastian,  "  the 
genital  apparatus  consists  of  a  largo  hip-hly-organized  sac  or  uterus, 
distendetl  with  young  Filavia,  and  a  little  fine  granular  matter.  It 
occupied  the  whole  of  ttio  peritoneal  cavity  in  tlie  specimejis  exa- 
mined (by  him),  except  from  one  to  two  and  a-half  inches  from  the 
anterior  extremity  and  about  a  quarter  of  an  inch  or  less  from  the 
taih      Both  anteriorly  and  posteriorly  this  large  sac   terminates 
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abruptly  in  u  small  tube  twisted  several  times  round  the  intestine, 
or  forming  a  knotted,  glatidiilar-looking  mass.  Each  tube  is  about 
one  inch  in  length,  and  the  two  are  in  every  way  alike.  In  common 
with  other  observers,"  he  adds,  '*  I  have  been  unable  to  discover 
any  vulva  or  vagina  ;  but  the  symmetrical  formation  of  the  two 
extremities  of  the  genital  tube  loads  mo  to  believe  that  the  genital 
apcrtm-e,  if  it  does  exist,  must  be  situated  a  short  distance  behind 
the  middleof  the  body ;  regarding  the  two  terminal  tubes  as  ovaries, 
and  the  large  sac  as  a  double  oviduct  or  uterus,  which  by  ita  enor- 
mous development  appears  to  form  one  great  tube,  and  which  has 
obliterated  the  vagina."  It  is  qnite  clear  from  this,  and  from  the 
independent  observations  of  Busk,  Carter,  and  myself,  that  the 
young  can  only  make  their  eventual  escape  by  the  breaking  up  of 
the  parent's  l^ody.  Tliis  was  long  ago  insisted  on  by  Busk,  but  it  is 
not,  therefore,  necessary  to  believe  vnth  Carter,  that  they  escape 
"  through  a  rupture  of  the  integuments  near  the  mouth,"  or,  indeed, 
at  any  other  particular  spot.  In  all  probability,  as  also,  apparently, 
obtains  in  Sclerostoma  nj/n^amun^  the  young  escape  in  consequence 
of  the  rupture  of  the  maternal  body  at  any  part,  either  before  or 
after  its  decomposition,  and  escape  from  the  '*  bearer"  or  "  host." 
Probably,  the  necessity  of  observing  a  rule  (respecting  the  burning 
of  the  worms)  which  I  have  insisted  upon  elsewhere  has  never  been 
thought  of,  and  thus  even  those  who  have  been  instrumental  in 
relieving  their  fellow- creatures  by  the  ordinary  methods  of  cure, 
have,  by  casting  aside  the  adidt  worms,  whole  or  piecemeal,  contri- 
buted unwittingly  to  the  subsequent  propagation  of  the  disease. 
Finally,  as  regards  the  existence  of  the  nervous  and  water-vascular 
systems,  Bastian  speaks  somewhat  confidently.  He  speaks  of  "two 
delicate  gangliouated  cords,  extending  the  whole  length  of  the 
worm,  one  occupying  the  centre  of  each  lateral  intermuscular  space." 
If  these,  as  I  understand  him  to  represent,  are  distinct  from  the 
ordinary  lines  traversing  the  centre  of  the  lateral  longitudinal  space, 
then  I  think  it  must  be  allowed  that  he  has  satisfactorily  settled 
this  point;  and  lean,  therefore,  have  no  hesitation  in  agreeing  with 
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him  tlmt  the  four  remaining  equidistant,  longitudinal  vessels  80 
roftdily  visible  under  low  magnifying  powers,  are,  in  their  turn, 
refei'able  to  the  so-called  water- vascular  system. 

Developmertl. — The  discorery  of  the  viviparous  mode  of  repro- 
duction in  Dracunculus  is,  I  beliove,  duo  to  Jacobson,  yet  it  ia  only 
within  comparatively  recent  times  that  the  impoi-tance  of  this  dis- 
covery has  been  fairly  rticognixed.  The  structure  of  the  young  has 
been  ably  investigated  by  Carter,  Busk,  Robin,  Moquin-Tandon, 
and  others,  and  I  had  myself  long  ago  det-ect^^d  certain  anatomical 
peculiarities  respecting  the  precise  nature  of  which  we  are  still  in 
doubt.  It  remained  for  Bastian  to  clear  up  several  of  the  missing 
links  in  the  chain  of  anatomical  evidence,  but  by  far  the  greater 
number  of  the  more  needful  facts  in  reference  to  tlie  life-history  of 
our  parasite  are  still  concealed  from  view.  Bastiau,  indeed, 
advances  a  number  of  theoretical  notions  on  this  score,  but  I  fear 
they  arc  little  worthy  of  credit  and,  certainly,  they  are  totally 
opposed  to  what  we  know  of  the  ordinary  developmental  processes 
as  they  occur  in  nematodes  generally ;  in  other  respects,  however, 
his  statements  are  both  valuable  and  thoroughly  trustworthy. 
Bastian  having  carefully  reviewed  the  writings  of  Busk,  Owen, 
Jacobson,  and  others,  seems  to  have  supposed  that  the  greatly- 
developed  uterine  organs  had  been  altogether  overlooked  before 
hia  time.  For  my  part,  I  can  only  say  that  ten  years  ago  I  dis- 
tinctly recogniiied  these  organs  as  nearly  filling  up  the  general 
cavity  of  the  body  of  DratMinculua,  and,  shortly  after  my  iuvestiga- 
tioas,  Sir  George  Ballingall  of  Kdioburgh,  in  the  second  edition  of 
his  well-known  work  on  '*  Military  Surgery,"  expressly  recorded  the 
fact  in  the  following  t^rms  : — **The  assistant-conservator  of  the 
Anatomical  .Museum  in  our  University  has  detected  in  iJie  ooiditcl  of 
an  adult  specimen  from  my  collection,  myriails  of  minute  and  per- 
fectly-developed (embryonic)  Dracunculi.  They  can  be  very  well 
seen  with  an  half-inch  object- glass,  buL  tlieir  structure  is  beat 
exhibited  if  the  magnifying  power  bo  increased  to  two  hundred  and 
fifty  diameters  Unear."     These  observations  were,  I  believe,  made 
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tluring  tLe  winter  of  1853-54.  In  July»  1854,  M,  Robin  made  a 
similar  statement  shortly  after  his  examination  of  a  fresh  Dracufi' 
culu8  which  had  been  extracted  from  the  leg  of  a  man  by  M.  Mal- 
gaigne.  Robin,  not  unfiuitably,  compared  the  worm  to  a  double 
tube,  one  tubular  sheath,  as  it  were,  enclosing  the  other.  **  The 
second  tube,**  he  distinctly  affirms,  "is  the  oriiluct;  or,  rather^  that 
part  whi'rh  rf^preKenia  the  uterus.  The  young  still  rcniainiug  in  the 
uterus  were  nearly  all  coiled,  sometimes  with  the  tail  sallying  out- 
wards, at  others  rolled  like  the  rest  of  tlie  body."  I  have  tliought 
it  only  due  to  Robin  and  myself  to  show  that  we,  at  least,  what- 
ever our  shortcomings,  wore  ten  years  ago,  from  our  own  personal 
observations,  made  perfectly  aware  of  the  "  groat  development  of 
the  genital  tube,  and  its  close  adherence  to  the  parietes  of  the  body.'* 
Respecting  the  full-sized  young  Dracunculi  our  observations,  as 
well  as  those  of  Carter  and  Busk,  have  exliibited  several  discrepan- 
cies, some  of  which  have  been  satisfactorily  accounted  for  by  the 
excellent  descriptions  of  Baatian.  Tims,  in  regard  to  their  struc- 
ture, most  of  us  agreed  in  recognizing  a  slightly-trilobeii  or  tri- 
papiUated  mouth ;  but  Carter  failotl  to  demonstrate  the  existence  of 
these  tubercules,  and  spoke  of  Uie  oral  aperture  as  being  simple 
or  "punctifonu.'*  The  body  throughout  its  three  upper  foiirths 
appeared  to  me  to  be  cylindrical,  but  Robin  found  that  it  was 
flattened ;  it  is  finely  striated  transversely,  except  at  the  part  where 
it  rapidly  contracts  to  form  the  slender,  sharply-pointed  tail. 
According  to  Carter,  Robin,  and  Davaine,  the  young  attain  a  length 
of  about  ^of  an  inch,  but  Bastian  gives  it  as  about  4'.  In  thick- 
ness. Carter  gives  the  approximative  diameter  as  ^\  Robin  makes 
it  BT  *  to  i^",  whilst  Bastian  gives  their  breadth  at  i^",  and 
Davaine  ^.  I  make  their  greatest  length  and  breadth  to  be  ^ 
by  j5i>''.  Robin,  Moquin-Tandon,  and  myself  thought  we  recog- 
nized a  distinct,  rounded,  anal  orifice  ;  and  whilst  Busk,  on  the  one 
hand,  saw  nothing  which  in  the  slightest  degree  indicated  the  pre- 
sence of  an  anal  o|>ening.  Carter,  on  the  other  hand,  described  the 
structure  which  we  called   the  anus  as  a  gland,  at  the  same  time 


and  terminating  ccecally  at  about  the  middle,  in  length,  of  tbe 
worm.*'  lie,  like  Robin,  recognized  distinct  oesophageal  and 
stninacliaJ  divisions,  and  in  a  few  examples  Baslian  observed  tht* 
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cflecal  or  terminal  portion  of  tin?  intestine'  Lo  be  partially  reflected 
upon  itKelf,  In  regard  to  tlie  circular  opening  which  Robin  and 
myself  described  as  the  anus,  Bastiaii  says  there  is  a  rounded  body 
"  about  jk»,"  in  diameter,  with  a  dark  or  light  spot  in  the  centre, 
according  to  the  varying  focal  distance,  and  which  seems  to  repre- 
sent a  central  aperture.  Sometimes,  above  this,  traces  of  two  or 
three  large  cells  may  be  recognized,  Ayhi]st,  behind,  nothing  definite 
OBU  be  made  out,  save  that  the  cavity  of  the  body  is  visible  for 
ftboub  is>'.  In  other  specimens  of  the  young  worm  the  central 
body  and  spot  are  wanting,  but,'  in  its  stead,  two  lateral  t^acciili 
are  met  with,  about  ^i^'  in  diameter,  that  communicate  with  the 
exterior  by  a  minute  channel  through  the  integuments,  which  can 
sometimes  be  distinctly  recognized.  At  other  times  the  channel 
is  obscured  by  protrusion,  which  appears  to  have  taken  place 
through  it,  of  a  minute  bilobed  papilla,  projecting  j^Jij"  from  the  side 
of  the  body.  When  the  projections  are  seen,  the  sacculi  are 
indistinct.*'  H  were  a  waste  of  time  to  enter  into  speculations  in 
reference  to  those  minute  organs,  the  nature  of  which  will,  doubt- 
less, by  and  by,  be  thoroughly  investigated.  As  Bastian  found  the 
young  in  all  stages  of  development,  from  the  germ  condition  j^'  in 
diameter  up  to  perfect  embryo,  and  as,  moreover,  he,  like  others 
long  before  him,  could  detect  no  sexual  orifice  in  the  adult  Dracun- 
culus,  he  has  even  stated  his  behef  that  the  young  are  produced  by 
a  non-sexual  process  of  development,  and  consequently,  also,  calls 
those  germs  **  pseudova."  I  cannot,  of  course,  for  obvious  reasons, 
share  in  this  opinion  ;  and  I  must  now,  moreover,  quit  this  portion 
of  my  subject,  hoping  to  be  able  in  my  conchiding  summary  to 
introduce  a  number  of  interesting  facts  and  sui-mises,  for  the  di'tails 
of  which  I  cannot,  in  consonance  with  the  scope  and  object  of  this 
work,  here  find  sufficient  space. 

7'reatment. — Every  Oriental  traveller  ia  more  or  less  fiuniliar 
with  the  time-honoured  methods  employed  in  the  process  of 
extracting  the  adult  Guinea-worm.  Volumes,  as  we  have  .seen, 
have  been  written  on  all  the  more   important  praclical   bearings  of 
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this  subject,  and  many  of  the  ancient  works  liave  been  illustra 
with  elaborate  figures  Rhowing  the  worms  in  sitn.  Amongst  th 
moRt  remarkable  of  tliese  is  that  of  G.  H.  Velschius,  in  the 
perusal  of  which  we  are  amused,  if  not  edified,  by  the  numerouft 
plates  representing  the  old  j^ersian  surjfeoiis  extracting  the  Dracun- 
culus.*  The  plan  followed  of  old  is  essentially  the  same  as  th« 
one  most  successfully  employed  at  the  present  day.  In  all  cases 
it  has  been  found  that  the  most  satisfactory-  treatment  consists  ia 
extracting  the  worm  slowly  by  gentle  traction.  This  is  done  by 
wiruliug  the  exposed  or  protruding  end  of  the  parai^ite  roiuid 
small  stick  of  ivory,  bono,  or  wood,  or  even  round  a  portion  of 
adhesive  plaster,  cardboard,  or  stout  paper.  The  great  thing  to 
be  avoided  is  the  rupture  of  the  worm,  which,  if  it  only  once  takes 
place,  ia  extremely  liable  to  produce  serious  inflammatory  action 
in  the  infected  parts.  From  this  condition  there  usually  follows 
considerable  amount  of  irritative  fever,  which  ia  subsequently 
aggravated  by  the  formation  of  abscesses,  fistulous  sinuses,  and 
more  or  less  extensive  gangrene.  Under  these  circumstances, 
therefore,  even  death  itself  may  sometimes  supeiTene.  In  certain 
cases,  it  has  been  obsei-ved  that  the  worm  exhibits  a  tendency  to 
migrate  from  one  part  of  the  body  to  the  other.  Aitken  quotes 
one  or  two  remarkable  instances  of  this  kind  from  the  **  Indian 
Annals."  Their  direction  of  movement  in  the  body  is  tisually,  if 
not  invariably,  from  above  downwards.  Dr.  Stewart  j^ves  the 
case  of  an  officer  who  suffered  for  a  period  of  three  monthfi  fronij 
a  Dracunciilns,  originally  occuppng  the  thigh,  but  which,  in  th 
space  of  a  few  days,  passed  down  to  the  deep  muscles  of  the  foot^ 
giving  rise  to  violent  inflannnation  and  many  abscesses.  It  is  aim 
stated  that  Dr.  Ewert  had  seen  a  worm  '*  change  its  position  from 
the  upper  part  of  the  lateral  aspect  of  the  thorax  to  the  groin  ifl 
the  course  of  twenty-four  hours.'*  In  similar  ca-ses,  therefore, 
whenever  the  worm  appears  to  be  superficially  situated,   it  woul 

•  "  Ci»>f)rgiuf«    Hicnmymus   Velsrhiii^.-ExcrcitationPi*    dp  Vena    Medinentui,  et    c 
VVrmirnliH  (^Dpillnribiw  InCantiiim."     Aiigfiburgh,  I67+. 
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not  be  unreasonablo  to  cut  down  upon  the  wanderer  and  arrest 
his  progress,  particularly  if  tbere  seemed  io  bo  any  marked  ex- 
ternal vesicles  or  elevations  of  the  inleg-ument.  Speaking  propliy- 
lactically,  all  persons  travelling  in  Guinea-worm  districts^  shontd 
be  caretul  to  prot-ect  their  feet  and  legs  during  the  rainy  seaBon, 
and  especially  also  should  they  be  scrupulously  careful,  alter  wash- 
ing or  batlung,  to  wipe  themselves  thoroughly  dry — if  possible, 
with  wann  or  hot  towels.  Tn  this  way  only  can  tliey  be  tolerably 
sure  of  preventing  the  incompletely-developed,  but  prolMbly 
sexually- mature  female  Dracunculi  from  gaining  access  to  then- 
bodies. 

Summary. — After  a  carefxd  survey  of  all  the  more  prominent 
facts  and  phenomena  connected  with  the  life-history,  development, 
and  propagation  of  the  Guinea-worm,  1  offer  the  following  con- 
clusions :— 

1.  The  Guinea-wui*ni,  an  cummonly  known,  is  the  adult  female 
condition  of  a  nematode  parasite,  forming  a  distinct  generic  type 
for  which  the  titJe  of  Dr(u*uit4iuln^  ought  still  to  be  retained. 

2.  The  female  Di*acuncidua  is  parasitic  only  during  the  final 
stages  of  its  life-period,  aller  it  has  taken  up  its  residence  in  the 
subcutaneous  and  intermuscuhir  cellular  tissues  of  man,  dogs,  and 
horses. 

3.  The  adult  female  reproduces  viviparously;  and,  in  consequence 
of  an  enormous  development  of  the  internal  reproductive  organs, 
contains  m^Tiads  of  embi*yos  in  all  stages  of  development. 

4.  The  embryos,  when  set  free,  are  capable  of  sustaining  an 
independent  existence ;  their  vitality  is  so  tenaeiou-s  that,  after  a 
more  or  less  complete  desiccation,  they  will  revive  on  the  applica- 
tion of  moisture. 

5.  The  proper  habitat  of  the  free  active  embryos  may  Iw  either 
the  fresh  water  of  natural  stagnant  pools,  the  damp  mould  and 
tnud  of  low-lying  marshy  districts,  or  especially,  the  soil,  oclu-eous, 
argillaeCQUS  clayt-y  soil  forming  the  bottom  of  wells,  tanks,  and 
other  ailiiicial  rcsci'voirs. 
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6.  The   male  sexually- mature  Dracunculufl  is  at   present    un-] 
known ;  in  all  probability  it  is  very  mucli  smaller  than  the  female, 
non-parasitic  as  far  an  animal  bearers  are  concerned,  and  a  coTistani 
inhabitant  of  ft'esh  water,  mud,  antl  moist  earth. 

7.  Id  all  likelihood  the  male  Dracunculus  bears  a  close  resem- 
blance to  XJrohaics  pahiMritt,  or  to  .some  other  of  the  numerous 
allied  microscopic  forma  of  Filarin;,  whicli  abound  in  the  uatural 
and  artificial  water-reservoirs  above  mentioned. 

8.  The  young  Dracunculi  probably  acquire  sexual-matiirity 
shortly  after  their  escape  from  the  parent ;  the  sexes  assoeiatin^ 
in  muddy  waters  during  the  monsoon,  after  which  period  the 
males,  in  all  likelihood,  rapidly  perish,  the  females  being  left  to 
watch  their  opportunity  tor  further  development  by  migration  into 
tlie  human  body. 

y.  The  imprognatod  Icmalos  du  nut  gain  access  to  their  bearers 
by  the  mouth  or  stomach  of  the  latter ;  on  the  contrary,  there  i» 
every  reason  to  beUeve  that  they  enter  the  body  in  a  direct  manner, 
ju'obably  by  penetrating  tlie  sudorific  ducts  of  the  skin. 

10.  Witliin  the  tissues  of  the  bearer  they  grow  with  consider- 
able rapidity,  and  in  about  twelve  months,  more  or  less,  give  ri( 
t«  a  formidable  entozootic  disease  {dracmitiasitf)  which,  after  pro- 
longed monsoons,  is  not  unfreriuently  severely  endemic. 

:il.  DuAUiiNruLUs  LoA. 

Draamculus  Lou,  Cobbuld. 

IJ.  octJiy  Diesiug. 

Loa,  Guyot ;  Bajon ;  Mongin  ;  Guyon ;  etc. 

FUtiria  vwdhiemfh^  Gmclin. 

F.  lacn/itialMy  Dubiui. 

K  ocu/i,  (iervais  and  Vnn  Henetlen  ;  Moi|uin-Tandon. 


Hcfbre  1  beuamt'  :ic(]nainted  with  Diesing's  recent  determiimtionl 
to  ueparute  this  worm  from  the  litllc  group  of  eye-nematodes  alrcHUy] 
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described  under  the  heading  of  Filaria  leniia,  I  liad  independently 
nrrivcd  at  the  conviction  that  the  Loa  was  a  totally  distinct  woi*m 
from  the  Filaria  ocuii,  described  by  Nordmann,  Von  Ammon, 
Owen,  and  otliers.  I  follow  Diesiug,  in  placing  this  worm  in  the 
genus  Dracunculus,  whilst  1  provisionally  rctiiin  the  native  name 
fioa  for  the  specific  title,  as  being  more  diBtinctive  tlian.  the 
one  proposed  by  Diesing.  Under  the  title  of  Filaria  otmli,  Moquin- 
Taudon  (in  his  *'  Zoologie  M^dicale  ")  speaks  of  certain  minute 
FilariiE  as  "not  uncommon  in  the  negroes  of  the  Angola  Coast;" 
and  he  gives  other  localities  where  it  occurs.  These  worms  are 
identical  with  those  described  by  Guyot  as  dwelling  beneath  the 
conjunctiva  of  negroes  at  Congo  and  in  the  Gaboon  region 
generally.  The  parasite  in  question  is  rather  more  than  an  inch 
in  length  ;  it  is,  we  are  told,  termed  Loa  by  the  natives,  who  also 
state  that  after  a  period  of  several  years  tlie  wonn  voluntarily  quits 
the  organ,  and  thus  the  disease  becomes  naturally  cured.  This 
parasite,  indeed,  appears  to  enjoy  a  tolerably  wide  geographical 
distribution,  as  it  has  been  observed  by  Clot-Bey  in  a  negreas 
who  had  come  from  the  town  of  Monpox,  situated  on  the  banks  of 
the  river  Magdalena ;  by  Sigaud,  who  saw  one  in  the  eye  of  a 
negress  in  Brazil :  by  Blot  at  Martinique,  who  saw  two  in  a  negi'ess 
originally  from  Guinea ;  by  Bajon,  who  met  with  one  in  a  little 
negro  girl  who  had  eoniefr-om  Gua<le!oupe;  by  Mongin,  who  found 
one  in  a  negress  who  had  been  living  in  the  Island  of  San 
Domingo ;  and  by  IjestriUe,  who  removed  one  from  beneath  the 
conjunctiva  of  a  negro,  who  came  from  Gaboon.  Those  who  desire 
to  look  iUrtlier  into  the  subject  sliould  consult  Davaine's  treatise, 
where  they  will  find  all  the  above-mentioned  cases  more  or  less 
fully  reported,  together  with  several  important  extracts  from  the 
writings  of  the  eminent  sm'gcon  Guyot,  who  made  several  voyages 
to  the  coast  of  Angohi,  and  paid  special  attention  to  the  eye- 
diseases  produced  by  this  parasite. 
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PART  III. 


SPURIOUS    HBLMINTHOLOaY  5 

OB  SOME  ACCOUNT  OF  THE  INTERNAL  PARASITES  OP  MAN  NOT  BELONGING 
TO  THE  CLASS  OF  HELMINTHS,  TOGETHER  WITH  NOTICES  OP  VARIOUS 
ANIMAL  AND  VEGETABLE  SUBSTANCES  REPUTED  TO  HAVE  COMB  FROM 
THE  HUMAN  BODY. 


SPURIOUS    HELMINTHOLOGY. 


CHAPTER    I. 


PENTASTOMA    T^I^NIOIDES. 

OcDeral  and  specific  charncteni  of  Pentattoma  tttnividfa — Occurrence  of  this  parasite 
in  the  human  suhjert  in  its  larva]  condition — Strurture  of  the  eo-called  J'entattoma 
dtntieuiatum — How  the  egg*  and  omhryofl  inay  gain  acoesa  to  onr  bodies — Pmner's 
discovery  of  a  second  epociea  of  human  Pcnijuttome — Its  oharactei-s  cxintraslcd  with 
thotio  of  thu  Ur\'&  of  PenUutoma  tteKiaidttt. 


As  I  propose  to  devote  two  brief  chapters  to  tbo  consideration  of 
the  Psoudolrainths  (taking  the  word  in  its  widest  sense),  it  is 
fortunate  that  the  subject  will  naturally  divide  itself  into  two  dis- 
tinct sections.  In  the  first  division  I  place  those  Entozoa  which 
are  not  referable  to  the  class  of  Helminths  {=  Acanthotheca  of 
Diesing) ;  and  in  the  second  section  1  include  all  the  Pseud -entozoa, 
whether  they  bo  merely  misplaced  worms,  non-parasitic  animals,  or 
any  kind  of  animal  and  vegetable  substances  or  organisms  which 
have  been  erroneously  described  as  belonging  to  the  class  of 
Entozoa.  One  would  naturally  prefer  to  leave  these  out  altogether ; 
but  since  many  persist  in  maintaining  the  helminthic  character  of 
all  sorts  of  strange  products ;  and  since,  moreover,  it  is  necessary 
that  the  medical  practitioner  should  be  on  Ms  guard  against 
imposition,  I  have  thought  it  would  render  this  work  more  useful 
and  complete,  if  I  gave  an  outline  of  this  part  of  the  sul)ject,  how- 
ever short  it  might  be  necessary  to  make  it.  In  the  present 
chapter  T  shall  treat  of  the  first   section   of  the  pseudelmintha, 
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comprising  only    two  separate  species,  wLicli  possess,    however^ 
very    considerable    interest    alike    for    the    naturalist     and    tl 
pathologist. 

1.    FeNTASTOMA   TAINJOIDBS. 

F.  i/imioides,  l^}id6\\)\u ;  Bremser;  Diesing;  etc. 

P.  denticulatwmy  Rudolphi ;  Bremser ;  etc, 

P.  scrrahtm,  Rudolphi ;  Diesing;  Miram;  Dujardin. 

P.  emarginatumf  Rudolphi. 

P.  setieniij  Diesing. 

P.  zera^  Creplin. 

Linguatnia  tae^iiMes,  Lamarck  ;  Cuvier ;  Owen  ;  etc. 

L,  Icmceolatay  Blainville. 

L.  denticulata,  Lamarck. 

L.  serrataf  Froclich, 

L.  fero^f  Kuchenmeister. 

Pohjsiovia  ttpiii&idesj  Rudolphi. 

P.  denticulahim^  Rudolphi. 

P.  serrata,  Zeder;  Rudolphu 

TetraguhiH  cavite^  Bosc ;  Kaufman. 

Pn'oficderma  lanceolata,  Cuvier. 

Echinorhynchus  capni't  Braun. 

T(F7iia  lanceolata^  Chaubert. 

T.  rhinuridf  Pilger  ;  Greve. 

IT.  caj>nn«,  Abildgaard  ;  Gmelin. 

Hfilysia  capHna,  Zeder. 

M&nosUynia  setteniit  Numan  ;  Siebold, 


General  and  S^ecijic  Characters. — An  cntosoon  bctonginfi;  to  the  family  oFAcMtfiilHL 
lUid  hftTing  no  htrurtiirnl  connect  ion  witli  the  tniH  helminths;  in  the  ndiUt  HtMln  chanuy- 
terized  by  the  posMus!)iDu  of  a  rormiform,  loncvt-i^ Imped  budy,  flattcued  st  the  Tmtfml 
earface,  attenuated  posteriorly,  and  marked  transversely  by  about  ninety  ringit ;  orptulo- 
tboriioi<i  Beginenta  continunns  with  the  body,  supporting  eatih  a  pair  of  atroDg  rHilf<fl» 
chitinoua  clnwH,  thcite  four  feet  or  limbfi  buiog  bi^erially  disposed  on  cither  side  of  tfa^ 
middle  line;  head  somewhat  truncated  or  abruptly  rounded,  manth  broadly  ot»1  and 
armed  vrith  a  homy  lip;  integuments  perforated  with  numerous  BO-called.  roepiratarr 
opeiiiriKR  or  fltigmnta,  which   arc,  honevi-r,  wanting  in  the  rephalic  segment :  gencval 
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Rarfaoe  Bmooth,  bat  in  the  lorvnl  cuudition  (^  Peiittutotnn  dcittiviilatum)  funiislied  with 
numerous  ruws  cif  emaU,  8bax^ljr<puuittid  spuies ;  lenf^ih  of  ilie  female  from  three  to  four 
inches,  with  a  breadth,  extending  to  neurly  half  an  in<:h;  length  of  the  male  <m\j  fmm 
eight  to  t«n  lineH,  with  an  extreme  breadth  of  one  line  and  a  Iialf;  genital  aperturo  of 
the  female  at  the  extremity  of  the  tail,  that  of  the  taulo  buiug  uituatod  at  tho  front  part 
of  the  iUxLonuffl  Id  the  middle  line ;  mode  of  reproduction  o%'iparou£,  with  a  sabtfoqnent 
and  complete  metamorphosis.  * 


In  the  sexually- mature  condition  this  parasite  infests  the 
nostrils  and  frontal  sinuses  of  the  dog  and  wolf,  and  occasionally 
also,  though  very  rarely,  the  sanie  cavities  of  the  horse  and  sheep. 
In  the  pupa  and  larva  Btate  it  sometimes  occurs  in  the  abdominal 
and  thoracic  cavities  of  the  human  body;  much  more  frequently  in 
various  herbivorous  mammals,  such  as  the  sheep,  deer,  antelope, 
peccary,  porcupine,  Guinea-pig,  hare,  and  rat ;  and,  according  to 
Creplin,  it  has  alsooccmTed  in  the  domestic  cat.  In  these  animals 
and  in  man  the  so-called  Pentastonm  denticnhdum  usually  occupies 
httle  cysts  within  or  upon  the  peripheral  parts  of  the  liver  and 
lungs,  but  I  have  occasionally  found  them  free  in  the  cavities  of  the 
abdomen  and  pleura. 

The  anatomical  investigations  of  Blanchard,  Van  Beneden,  and 
T.  D.  Schubert,  have  incontcatably  shovi-n  that  the  Pcntastomata 
have  little  or  nothing  in  common  with  the  Cestoda,  in  which  order 
of  helminths  they  were  formerly  classed  ;  but  that,  on  the  contrary, 
those  parasites  belong  either  to  the  Acarine  or  Lenueati  Arthro- 
poda.  They  constitute,  in  short,  a  genus  which  may  be  regarded 
as  osculant  between  the  Acaridce  and  Lema^a?,  leaning,  perhaps, 
more  strongly  to  the  former,  in  which  family  I  have  accordingly 
placed  them,  Leuckart,  who  has  written  a  profound  memoir  on 
the  Pentastomes,*  elevates  them  into  a  distinct  family,  comprising 
one  genus  of  eighteen  species.  Here,  however,  I  have  no  space  to 
follow  him  either  into  minute  anatomical  details,  or  into  the  various 
interesting  questions  which  a  consideration  of  the  metamorphoses 
and  affinities  of  the  Pentastomata  naturally  suggests.    Still  less  can 


*  **  Uau  uud    Kntwickluug8goschichto  dor    Feutoetomou ;    uach    antorsuchuugen 
HonderH  rim  p.  ttenioiiitt  uud  P.  denlicuiatum ."     Xjcipzlt;  jumI  Tlctdt>lberg,  IbtK). 
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1  recapitulate  the  experimental  data  by  whicli  he  has  satisfactorilf 
proved  that  the  Pentast&ma  denti-rulaiHm  is  merely  the  larval  cr' 
sexually-immature  condition  of  Pentaatoina  t4B7iiotdes,  My  own  few 
experiments  on  this  score  were  only  attended  with  negative  resulte; 
but  Leuckart*8  testimony  is  conclusive.  I  have  already,  indeed,  in 
the  pages  of  the  '*  Microacopical  Journal**  (Vol.  vii.  p.  182),  given 
an  abstract  of  one  of  his  earlier  papers  on  this  subject,  and 
fore  I  need  hero  only  adduce  such  of  the  results  as  seem  necossarj 
to  throw  light  upon  the  general  features  of  this  parasite  and  the 
metamorphoses  which  it  nndergocs.  To  be  brief,  Liouckart  re*l 
cognizes  four  well-marked  stages  of  development.  First,  thai 
embryo  with  a  boring  apparatus.  Schubert  correctly  described  it 
also  as  having  two  pairs  of  lateral  appendages  or  feet,  each  of 
these  being  supplied  with  two  claws ;  it  has  likewise  a  caudal  pro- 
longation nearly  equal  in  length  to  tlie  rest  of  the  body.  Van 
Boneden  gives  a  very  similar  description  (Bull,  de  TAoad.  Xtoyal 
de  Belg.,  xv.,  1848),  and,  from  my  own  examinations,  I  can  offer 
similar  testimony.  The  second  stage  is  that  in  which  the  embryo 
has  become  transformed  into  a  motionless  pupa.  The  third  is 
the  ordinary  larval  condition  (=  Peninstoma  denticulatmu)  charac- 
terized by  numerous  rows  of  small  toot!i-Iike  spines  In  addition  to 
two  pairs  of  double  claws.  The  fourth  is  the  sexually-developed 
stage,  furnished  with  a  simple  hook^pparatus,  and  unsuppUed 
with  integumentary  denticles.  "  Our  Pentastomos,  therefore," 
says  Leuclfart,  "  exliibit  two  kinds  of  larval  forms,  an  earlier  and 
later  one,  as  takes  place  in  other  auimals  ;  this  also  occurs  even 
in  insects  (Slrepaipteraaiid  MeloJdo') ;  only  that,  in  our  case  (i.e.  in 
Fentoshiiui),  both  do  not  immediately  follow  one  another,  but  are 
separated  by  a  i-esting  condition,  which  I  have  designated  s&  the 
pupa  stage.  In  choosing  this  name  I  do  not  mean  to  express  a 
complete  identity  of  this  intermediate  state  with  the  pupal  sleep 
of  insects." 

As  it  is  only  the  encysted  and  larval  conditions  that  are  to  be 
met  with  in  the  human  body,  I  now  proceed  to  notice  these  more 
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iu  detail.  So  far  as  my  own  observation  extends,  the  pupa,  in  its 
later  stages,  closely  resembles  the  free  larva,  but,  as  Leuckart's 
researches  show,  the  earlier  stages  are  vevy  diiferent.  The  embryo, 
after  encystation,  repeatedly  casts  its  skin,  and  during  the  intervals 
of  these  several  successive  moultings,  the  young  animal  makes 
itipid  growth,  accompanied  by  a  series  of  striking  structural 
changes.  Passing  through  these  it,  at  lengtli,  acquires  the  perfected 
larval  state,  or  that  known  as  the  Pentastoma  denticn-laimn.  This 
stage  has  been  described  by  numerous  observers,  but,  in  order  to 
save  space,  I  shall  content  myself  with  reproducing  the  facts 
which  T  have  myself  observed  and  recorded  elsewhere.* 

On  the  10th  of  February,  1869,  I  obtained  numerous  examples 
from  the  viscera  of  a  Bubale  {Antilope  hnhalisy  Pallas),  which  had 
died  the  day  previous  at  the  Zoological  Society's  Gardens.  The 
greater  part  of  these  worms  occupied  the  surface  of  the  lungs  and 
intestines ;  a  considerable  number,  however,  being  enclosed  iu 
cysts  beneath  the  pulmonary  pleura.  Fifteen  or  more  having 
been  taken  away  for  the  purposes  of  microscopic  examination  and 
experiment,  I  had  ample  opportunity  of  watching  the  movements 
of  the  cephaUc  claws  whilst  the  animals  were  still  living.  1  may 
here  remark,  that  these  claws  do  not  in  any  way  resemble  those 
of  the  tapeworm  family,  but,  in  strict  accordance  with  other 
external  features,  show  that  the  Pentaatomes  belong  to  an  entirely 
different  type.  Placed  under  the  half-inch  objective,  with  the 
ventral  siu-face  uppermost,  the  transparency  of  the  body  permits  a 
fiill  view  of  the  apparatus  of  hooks,  as  displayed  in  the  accompany- 
ing drawing  (Ph  XXL,  Fig.  3).  It  will  be  noticed  that  the  point*  of 
the  claws  are  directed  towards  the  observer,  and  not  towai*ds 
the  longitudinal  axis  of  the  body,  as  Kiichenmeister^s  figuro 
(**  Parasiten,"  Table  VIII.,  fig- 11)  would  lead  one  to  suppose;  more- 
over, the  claws  are  placed  obliquely  in  reference  to  the  central  line, 
the  angle  of  divergence  being  about  25*.     During  the  evprsion  and 
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slimy  nasal  mucus  secures  this  attachment,  especially  when  it  has 
become  dry  by  exposure  to  the  air.  On  reaching  the  stomach  the 
embryos  will  escape  from  the  egg-coverinp^s  and  bore  their  way 
directly  to  the  liver  and  other  viscera,  in  which  organs  they 
become  encysted  and  undergo  the  pupal  transformation.  Even- 
tually they  may  acquire  a  length  of  two  to  two  and  a  half  lines, 
and  at  this  stage  they  constitute  the  true  larval  foi*m  {rentaatoma 
denticulatum).  After  a  while,  the  capsules  enclosing  them  xmdergo 
calcareous  degeneration,  the  parasite  itself  subsequently  perishing. 
In  the  case  of  dogs,  it  is  easy  to  perceive  that  when  they  are  en- 
gaged in  devouring  the  flesh  of  herbivora,  the  liberated  larvte  will 
often  come  in  direct  contact  with  their  noses.  In  this  way,  a  few 
contractions  of  the  body  of  the  worm,  aided  by  its  foot-claws  and 
integumentary  denticles,  will  readily  secure  its  entrance  into  the 
nasal  frontal  ca^-ities.  For  our  own  security,  thei-efore,  wo  should 
avoid  close  contact  with  all  dogs  which  frequent  butchers'  shops 
and  knackeries,  and  especially,  also,  be  siu«  that  our  market-garden 
fruit  and  vegetables  bo  duly  washed  and  cleaned  before  they  are 


brought  to  table. 


2.  Pbntastoma  constrictitm. 


jP.  constricfum,  Von  Siebold ;  Bilharz ;  Leuckart. 
Linguahtla  conjslrkia^  ?  Kiichenmeister. 
Kemahideum  homini^,  Pruner ;  Diesing. 

As  already  hinted,  by  the  quotation  I  have  given  above,  from 
Frerichs,  there  is  good  ground  for  believing  that  at  least  two 
species  of  Pcntaatoma  infest  the  human  body.  Tliis  second  species, 
however,  is  at  present  only  known  to  us  in  an  immature  condition, 
imless,  indeed,  as  is  by  no  means  improbable,  we  are  acquainted 
with  the  adult  worm  under  some  other  name.  It  was  first  dis- 
covered by  Pruner  on  two  occasions  in  negroes,  and  he  also 
subsequently  found  two  specimens  of  the  worm  presei-vod  in  the 
Pathological  Aiuseiun  at  Bologna,  which  had  been  removed  from 
the  human  liver.     Pruner  also  found  it  in  the  giraffe.     Bilharz  has 
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since  repeatedly  detected  this  parasite  in  the  livers  of  negroes  at 
Cairo ;  himself  and  Von  Siebold  having  made  it  the  subject  of 
careful  study.  All  that  need  here  be  said  concerning  it  may  be 
summed  up  in  a  very  few  words : — It  differs  from  the  larval  form 
of  Pentastoma  tceiiioides  (i.e.  from  the  so-called  P.  denticulaiuni)\a 
not  being  famished  with  any  integumentaiy  armature  of  spines,  and 
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Fio.  81. — The  Peniattama  eonttrictum.    (Magnified  four  diameters.) — Bilherc. 

in  the  additional  circumstance  of  its  being  a  much  larger  worm. 
The  cephalo-thorax  is  well  marked,  furnished  with  four  foot-claws, 
and  distinct  from  the  elongated  abdomen,  which  displays  twentv- 
three  rings  or  constrictions  at  tolerably  regular  intervals.  The 
anterior  extremity  of  the  animal  is  rather  obtusely  rounded  off, 
the  caudal  end  being  bluntly  conical.  It  attains  a  length  of  rather 
more  than  half  an  inch,  whilst  the  breadth  scarcely  exceeds  a 
single  line. 
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CHAPTER  II. 

DACTYLiaS   AUULEATUS. 

Probable  identity  of  Dactyliua  aeuUatu$  witb  Enehytrceiu  atbidut — The  so-called  Spiropttra 
hominis  referable  to  Ftlaria  pitcium — The  Diplosoma  erenatum  or  concrementa  lym- 
pkatica  artificially  prepared  from  the  ovisaces  of  the  cod  and  haddock — Oordiut 
aguatictu  not  a  human  helminth — Other  spurious  parasites — Various  foreign  bodies 
mistaken  for  Entozoa — Hope's  list  of  insects  and  their  lame  reputed  to  have  come 
firom  the  human  body — Bots  received  from  Dr.  Kirk. 

I  HEBE  undertake,  in  the  first  place,  to  consider  very  briefly  those 
so-called  worms,  or  pseudelminths,  which  cannot,  in  any  legitimate 
sense,  be  recorded  as  human  parasites.  Some  of  them,  it  is  true, 
are  positively  stated  to  have  come  from  the  human  body,  along  with 
its  natural  excrementa  ;  but  we  have  abundant  evidence  to  prove, 
at  least,  in  many  instances,  that  this  could  not  have  been  the  case. 
In  this  same  category  I  shall  include  various  miscellaneous  sub- 
stances which  do  not  even  belong  to  the  animal  kingdom.  In  the 
second  and  last  place  I  shall  add  a  list  of  those  "bots"  and  other 
insect  larvae,  many  of  which  have  undoubtedly  become  parasitic 
within  the  human  body,  whilst  others  of  them  have,  as  it  were, 
gained  accidental  admittance  into  the  intestinal  canal.  Not  a 
few,  apparently,  have  been  purposely  added  to  the  excrementa 
with  a  view  to  deception. 

1,  Dactylius  acpleatus. 

D.  aculeatus.  Curling. 
hhichytrcBus  albidasj  Henle. 
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NdiSy  Von  Siebold. 
Gkcetogaster,  Von  Baer. 

There  cannot  be  the  slightest  doubt  in  the  mind  of  any  weB* 
informed  naturalist,  that  Curling*8  Dactylius  is  neither  more  nor 
less  than  a  species  of  abranchiate,  setigerous  annelid,  specimens  of 
which  had  been  designedly  introduced  into  the  m*ine  with  the  view 
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FiO.  82.— The  so-callMl  Dactt/tku  acuieaims.  (HigU;  magniSed.)-~Ciirliiig. 

of  puzzling  the  medical  attendant.  The  case  is  recorded  in  the 
22ud  Vol.  of  the  "  Medico-Chirurgical  Transactions."  The  patient 
was  a  girl  five  years  old,  under  the  care  of  Mr,  Drake.  The 
memoir  states  that  "  some  small  worms  were  first  observed  in  the 
urine,"  on  the  26th  of  May,  1839,  "  and  for  several  succeeding 
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lays,  on  rising  in  the  muming,  she  voided  from  the  urethra  soron 
lor  eight.'*     At  all  events,  the  worma  ivceivcd  by   Curhng  were 
subjected  to  a  moat  rigid  examination,  as  proved  by  the  exceedingly 

liuute  and  accurate  description  ho  has  given  of  them.     It  is  need- 
less to  give  full  details  of  the  worm,  bub  an  abstract  of  Ids  descrip- 
tion, as  abridged  by  Dr.  Bealo,  may  prove  useful : — "  The  female 
was  four-fifths,  uud   the  male  only  two-fifths  of  an  inch  in  length. 
The  tegument  was  armed  with  spines,  occurring  in  clusters.     The 
worms  exhibited  active  movements,  and  when  left  in  the  urine 
they  Uvcd  for  two  or  throe  days.     There  wore  no  symptoms  in  the 
case  pointing  to  any  deningeraent  of  the  urinary  organs."     For 
my  own  part,  T  believe  this  spurious  parasite  to  be  identical  with 
Henle'a   Ei\chjtr<eiis   aWiduift  which   is    a   small   whitish -coloured 
anneUd,  not  uncommon  in  our  gardens,  and  particularly  liable  to 
take  up  its  residence  in  the  soil  of  flower-pots.*      Its  mode  of 
migration  from   tlie   flower-pot   to   the    chamlx^r-pot  is  not  very 
difficiUt  of  explanation,  even  although  Mr.  Drake  may  not  have  had 
reason    to   entertain   the   slight.est   suspicion   that  ho   wa.<t  being 
imposed   on.      Curling's    specimens    have    a   more    considerable 
length  than   is  usually  obtained  by  the  Eucht/iriem  albidiis^  and 
this  bus  led  some  to  suppose  that  the  species  is  distinct.     1  think 
I   have  seen  specimens  of  E.  albidus   as   long  as   the  so-called 
Dactylius.     It  may  be  well  to  add  that  the  genus  Enohytraeus  is 
characterized  by  a  rounded   body,   which  is  pointed  in  front  and 
truncated    posteriorly.      The   oral     aperture    is    somewhat   sub- 
terminal,   and   the  annulations   of  the    body   each   support   foui' 
bundles  of  uncinate  setffi  or   spines,  of  which  latter  there  ore 
usually  three  to  each  fasciculus.     Lastly,  I  may  repeat  that   1 
cannot,  from    his  description,   share  in   Curhng's  opinion    that 
"  those  conversant  witli  the  structure  of  the  Entozoa  will   readily 
recognize  a  true  nematoid "  in   the  so-called  Dacfi/liun  atuleaius. 
On  the  contrary,  I  agree  with  Von  Siebold,  Hcnle,  Kiichenmeister, 
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and  Weinland,  that  "  the  decided  amiulatioD  of  the  Ijody,  ll* 
dorsal  vessel,  the  peristaltic  movement  of  the  alimentary  canaf 
and  the  chemical  natm*e  of  the  skin  and  entire  bodv  tchich  rfttvw 
poied  in  alcohol,**  are  points  satisfactorily  uidicating  that  we  hav 
here  to  deal  with  a  true  annelid.  Such  a  conclusion,  howrever,  doe 
not  lessen  the  vahie  of  CurUng's  independent  description,  which 
as  might  be  expected  Irom  so  distinguished  an  observer,  is  sin^ 
larly  clear  and  complete. 

2.  Hpiuoktkba  uoui>'is. 

S.  hominis,  Rudolphi ;  Owen  ;  Dujardin ;  etc, 

8,  Rudolphii,  Delle  Cliiaje. 

Stron^ylus  gigaa  (young  of),  Bremser. 

Filaria  piacium,  Rudolphi ;  Siebold ;  ychneider ;  etc- 

Oordius  mamms,  Linneus. 

AgavKftietna  j/ischim^  Diesing. 

This  so-called  iiumaii  helminth,  like  the  above,  has  been  show 
to  be  referable  to  another  worm  ;  but  in  the  present  case  we  hav 
really  to  deal  with  an  eutozoon  which  moat  certainly  never  tak< 
up  its  residence  in  the  human  body.  Some  time  ago,  after  becom 
ing  acquainted  ^vith  the  result  of  Schneider's  examination  of  thi 
Berhn  specimens  of  the  so-called  Spiroptera  hoviiuiti,  I  referred 
the  original  description  of  the  case  (as  given  by  Lawrence  in  th 
'*  Medico-Chirurgical  Transactions*'),  and  was  at  once  struck  witi 
the  resemblance  of  one  of  the  figures  with  the  well-knowi 
Filaria piscium ;  but,  on  far  deeper  grounds  than  that  obtained  b 
a  mere  comparison  of  external  form  and  size,  Schneider  has  proved 
with  certainty,  that  the  Spiropfera  hominis  is  neither  more  nor  I 
than  the  exceedingly  common  nematode  which  abounds  in  the  oo( 
and  haddock.  Schneider's  brief  coniinunication  ("  Archiv.  fit 
Auat.  uiid  Phys.,"  1862,  a.  276)  has  been  traiialatod  by  Mr.  BusV 
and  published  in  the  "  Notes  and  Correspondence"  of  the  "  MitTo 
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scopical  Journal  '*  (uew  Heries,  vol.  ii,,  p.  302  ;  1862).  As  the 
paper  in  question  is  highly  instructive,  I  quote  the  greater  part  of 
it  ft-cm  the  EngHsh  version  :  "  Specimens  (of  the  Spiroptera  homi- 
nis)  having  been  forwarded  by  Mr.  Rarnet  to  Rudolphi,  are  still 
preserved  in  his  collection  now  in  the  Zoological  Museum  at  Ber- 
lin, and  it  is  these  specimens  which  have  formed  the  subject  of 
Dr.  Schneider's  obsen^ations.  They  are  contained,  as  described  by 
Rudolphi,  in  three  bottles.  Wlien  Dr.  Schneider  first  looked  at 
those  contained  in  one  of  the  bottles,  they  appeared  to  be  well- 
known  forms,  and  nothing  more,  in  fact,  than  the  very  common 
Fifaria  jnHcivm  of  authors ;  a  name  under  which  several  species  of 
asexual  nematoid  have  been  described,  which  are  found  in  the 
abdominal  cavity  and  among  the  muscles  of  several  marine  fishes. 
The  specimens  in  this  bottle  were  the  commonest  of  all,  as  was 
proved  by  a  number  of  tlie  most  distinctive  characters.  The  mouth 
is  surrounded  by  tlu*ee  indistinct  labial  lobes,  one  of  which  supports 
a  tooth.  The  vascular  system  is  very  peculiai',  and  presents  a 
disposition  met  with  in  but  few  nematoid  worms,  the  oesophagus 
having  posteriorly  a  coecal  prolongation.  Not  in  this  point  only, 
liowever,  but  also  in  the  histological  details  to  which  the  compari- 
son was  extended,  did  FHarla  pittdum  agree  with  the  supposed 
Spiroptera  ftwnfww." 

"  But  the  worm  is  said  to  have  come  directly  from  the  urethra, 
that  is  to  say,  from  the  bladder.  How  did  it  get  there  ?  It  is 
impossible  that  a  nematoid,  whose  proper  habitat  is  tlio  body  of  a 
fish,  should,  even  in  an  exceptional  case,  inhabit  the  urinary  blad- 
der of  a  warm-blooded  animal.  8uch  a  supposition  is  contrary  to 
all  that  we  know  of  the  developmental  history  of  the  Entozoa.  It 
is  tar  more  probable  to  suspect  that  the  person  had  herself  intro- 
duced the  worms  into  that  sitxmtion.  Instances  of  a  similar  kind 
vn\h  various  articles  are  common  onongli.  The  Filana  pUcium 
could  be  readily  procured  in  London,  and  would  be  well  known  to 
any  one  in  the  custom  of  eating  fish.  How  well  known  and  abun- 
'  mt  they    are  may   l>e  gathered  frdiii  thf  eircumstanco,  that   in 


408 


RNTOZOA. 


Coponlia^en  tlie  liaddock  is  not  caton  in  summer  owinjcf  to  its  con- 
taining too  many  of  these  parasites.  There  is  no  reason,  therefore, 
for  surprise  at  the  circumstance  that  the  patient  in  question  in  the 
course  of  two  years  passe*!  one  tliousand  of  these  worms,  and  that 
the  deception  was  carried  on  for  so  long  a  time.'* 

The  contents  of  the  second  bottle  are  next  referred  to,  with  lew 
particularity ;  and  I  shall  iinmetliately  have  occasion  to  revert  to 
them  in  ray  description  of  the  next  spurious  entozoon,  namelr. 
the  D'tploitoma  crenato  of  Farro.  Meantime,  let  it  bo  also  noticed 
that  Schneider  subsequently  adds :  "  But  if  any  doubt  could  bi 
entertained  as  to  a  deception  in  this  case,  none  whatever  can  attacli 
to  the  contents  of  the  third  bottle.  This  (latter)  contains  round, 
tolerably-firm,  vesicular  bodies,  which  passed  through  the  catheter 
when  introduced  into  the  bladder.  Mr.  Barnet  regarded  these 
bodies  as  the  ova  of  the  worm,  and  Riidolphi  as  '  coticr^^nenU 
lymphatica.*  But  it  is  clear  beyond  all  dispute  that  they  are  the 
ova  of  a  fish  of  which  they  exhibit  every  distinctive  character,  the 
facetted  outer  membrane  covering  the  cells  of  the  memhraiia  gran^ 
losa,  beneath  which  is  the  shagreoti-like  coat,  and,  lastly,  the  vitoHus 
with  its  large  oil  globules.*' 

Such  a  complete  expose  as  tlie  above  has  seldom  been  met 
with,  and  it  is  not  a  httle  singular  that  the  deception  should 
have  remained  so  long  undiscovered.  Some  little  blame,  indeed, 
naturally  attaches  itself  to  those  of  our  coimtrymen  who  had 
previously  examined  these  worms ;  hlanie  or  discredit,  at  least, 
in  80  far  as  they  failed  to  recognize  the  true  cluiracter  of  thew 
structures.  For  my  own  part,  I  may  say,  that  when  some  little 
time  ago  I  examined  {\f\xh.  the  naked  eye  only)  the  worms  still  pre- 
served in  the  Museum  of  the  Royal  College  of  Surgeons,  I  observed 
that  there  were  no  specimens  in  the  bottle  which  could  be  referable 
to  the  Pilaria  pm'ium^  and  although  the  specimens  were  stated  in 
the  Museum  Catalogue  to  be  examples  of  Spiropiera  hominitt,  thev 
were,  in  tnith,  only  the  long  "  concrenienia  fymphalicn'*  which 
Farre  has  minutely  investigated,  and,  im fortunately,  has  described 
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as  constituting  a  distinct  species  of  entozoon.  The  bottle,  more- 
over, contains  some  small  romided  granular  bodies,  -wbicli  I  have 
little  doubt  are  piscine  ova,  like  those  discovered  by  Schneider  in 
the  contents  of  the  third  bottle  which  he  examined. 

3.    DiPLOSOMA    CRENATUM. 

D.  crenata,  Farre;  Beale. 

Spiroptera  hominis  (in  part),  Rudolphi. 

No  one  who  takes  the  trouble  to  examine  the  two  figures  given 
in  the  plate  accompanying  Lawrence's  original  paper  will  fail  to 
perceive  that  two  very  different  bodies  are  there  represented.  Dr. 
Arthur  Farre  long  ago  noticed  this  remarkable  difference,  and, 
therefore,  not  unnaturally,  arrived  at  the  conclusion  that  the  worm- 
like  bodies,  in  question,  were  referable  to  two  different  species  of 
Entozoa.  With  the  view  of  throwing  further  hght  upon  the  subject 
he  carefully,  and  with  the  aid  of  the  microscope,  examined  the 
larger  of  the  two  worm-like  bodies,  and  subsequently  published  the 
results  of  his  inquiries.  The  smaller  worm  he  allowed  to  retain 
the  title  of  Spiroptera  hominis^  whilst  to  the  larger,  double,  worm-Uke 
body,  he  applied  the  new  generic  and  specific  title  of  Diplosoma  cre- 
nata.  However  unpleasant  it  may  be  to  differ  from  an  authority 
whom  all  so  much  respect,  truth  compels  me  to  state  that  the  so- 
called  Diplosoma  is  no  worm  at  all.  In  this  opinion,  moreover,  I 
find  myself  supported  by  Leuckart,  who,  when  he  was  over  here,  in 
1862,  cursorily  examined  the  specimens  at  the  College  of  Surgeons* 
Museum,  and  afterwards  told  me  that  he  agreed  with  me  in  the 
opinion  which  I  then  entertained.  I  have,  too,  through  the  kind- 
ness of  Dr.  Farre,  had  an  opportunity  of  studying  his  recent 
brochure,  the  elaborate  contents  of  which,  however,  failed  to  con- 
vince me  that  his  Diplosoma  crenata  was  a  genuine  parasite.  Dr. 
Beale,  nevertheless,  in  his  able  little  treatise  on  "  Urine  and 
Urinary  Deposits"  gives  to  Dr.  Farre*s  opinions  the  most  unquali- 
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tied  support.  He  writes  (first  edition,  1861.  p.  322)  as  fbllowf 
**  The  most  remarkable  case  on  record  in  which  worms  were  pa 
from  the  urinary  bladder  is  ono  which  is  reported  by  Dr-  Ar 
Farre,  who  has  made  some  most  careful  dissections  of  the  w 
and  observations  on  the  anatomy  of  the  ova  (*  Archives  of  Medid 
vol.  i,,  p,  290).  This  is  the  case  recorded  by  Mr.  L*awreii 
Vol.  I.  of  the  *Med.-Chir.  Trans.*  translated  in  the  year  1811. 
the  only  one  on  record.  Dr.  Farre  describes  the  general  cbarac 
of  the  worm  in  the  article  *  Worms/  '  Library  of  Afedicine,' 
v.,  p,  241.  Rudolplii,  on  insufficient  evidence,  declared  tJiat  t 
worms  were  merely  lymphatic  concretions ;  and,  in  consequ 
this  interesting  and  authentic  case  has  not  yet  been  prop 
noticed  by  writers  on  parasites.  From  the  recent  re-investiga 
of  the  whole  subject,  there  can  be  no  doubt  that  Rudolpbi 
wrong  in  his  conclusions,  and  that  these  were  real  stereltnintl 
worms.  In  his  paper,  above  referred  to.  Dr.  Farre  at  once  seM 
doubt  on  the  question  at  rest.  He  now  describes  the  mil 
anatomy  of  the  worm,  and  the  characters  of  the  ova.** 

Here,   again,   I   am    obliged   to   appear  impolite,    but   t 
compels  me  to    state   tliat  I    cannot   share  in   the    views  a 
cated  by  Dr.    Beale.      I   agree   with  liim  in  admitting  that 
bodies   in  question  were  not  concrementa  lymphatica^  but   I 
not  allow  that  they   are  Entozoa.     They  are  evidently    iden 
with   the    vermiform  masses    contained  in    one   of  the   bol 
sent  to   Rudolphi,  of  which    we   have  the   following   accoon 
the   English   version  of  Sclineider's   paper  above   quoted.     1 
are  there  described  as  follows : — "  A  second  bottle  contains  sev 
slender  shreds  of  matter,  about  an  inch  in  length,  which  have 
been  noticed  by  Kudolphi,  who  describes  them  as   •  conct0m 
lynipliaiira'     Their  structure  and  origin  Dr.  Schneider  could 
determine  with  any  certainty,  but  considers  it  not  improbable 
they  are  portions  of  intestine  cut  fine.'*     It  thus  appears  tha 
to  the  time  at  which  I  am  now  writing,  even  those  who  differ: 
Farre  and  Beale  do  not  feel  themselves  at  liberty  to   »peak  \ 
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iositively  aa  to  what  theao  concrementa  really  are.  Throughout, 
ideed,  it  has  been  much  more  easj*  to  state  what  they  are  not, 
lan  what  they  ai-e.  Helminthological  science  is  much  indebted 
Sclmoider  for  his  discovery  of  the  true  nature  of  the  so-called 
Spiroptera  AwmViV,  and  we  are  no  less  indebted  to  him  for  paving 
the  way  to  a  right  underdtanding  of  the  roiicrementa  lymphatica. 
Dr.  Farre's  minute  microscopic  details,  also,  by  their  negative  evi- 
dence, materially  help  one  in  arriving  at  a  tnie  estimate  of  their 
character,  although,  unfortunately,  the}'  have  Jed  him  to  a  diame- 
trically opposite  conclusion.  For  my  own  part  (thanks,  in  some 
measure,  to  the  hints  conveyed  by  Schneider's  communica- 
tion), I  have  arrived  at  a  very  de6nite  opinion  respecting  these 
examples  of  the  so-called  IHplosovia  rretiatuvi.  I  may  he  in  error, 
but  I  believe  them  to  be  carefully-cut  slices  of  the  ovisacs  of 
the  cod  and  haddock;  the  so-called  "lateral  inerabi'anous  flaps'* 
answering  to  the  well-known  ovarian  laminae  which  are  developed 
in  the  peculiar  ovisacs  common  to  most  osseous  fishes.  From 
these  lamina)  the  piscine  ova  are  ordinarily  suspended  in  the  early 
stages  of  their  development,  but  they  are  subsequently  cast  off  by  a 
process  of  internal  dehiscence,  when  they  naturally,  by  their  great 
numbers,  till  up  the  general  cavity  of  the  ovisac,  constituting  the 
famihar  hard  roe.  Ultirajitely  they  become  the  free,  evacuated 
spawn.  Thus  the  ingenious  patient,  in  the  present  case  (troubled 
with  Dipfosoma  crenatum,  Hpiroptvra  hominhy  Connwmenta  lym- 
pkati^a,  and  what  not !)  had,  I  believe,  succeeded  in  puzzling 
her  medical  attendant,  and  others,  by  resorting  to  the  expedient 
of  cutting  up  the  ovarium  of  a  haddock,  and  inserting  portions 
thereof,  along  with  the  cutozoa  of  the  fish,  into  her  urethra ! 
Certainly,  it  requires  a  tolerably  minute  acquaintance  with  natural 
history  and  comparative  anatomy,  to  enable  one  to  fathom  the 
mysterious  habits  of  individuals  who,  for  the  purposes  of  decep- 
tion, or  otherwise,  can  thrust  into  their  bladders  such  strange 
kinds  of  pseudelminths. 
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4.    GOBDIUS    AQUATICUS. 

G,  aqiinticas,  Gmelin ;  Cuvier  ;  Baird  ;  etc. 

G.  Hi'ta^  Miiller ;  Diesing. 

Seta  palustrisy  Plancus. 

Vitulus  aquaticnsy  Seta,  Aldrovandus. 

Amplmfoma  aquatlca,  v.  a..  Seta,  Conrad  Gesner. 

fjurtihricus  aquaticus,  Klein. 

Flla,ria  Locustm,  Schrank ;  Rudolphi ;  Fitzinger ;   etc. 

F.  Ditisci  marginalis.  Von  Siebold. 

F.  GrtjlH,  Gmelin ;  Zeder. 

?  Ophiostonia  Pontierily  Clocjuet ;  Ohiaje  ;  Bremser. 

?  Nematoideum  hominis,  De  Gland ;  Leveille ;  Clesius. 

From  the  evidence  which  has  already  been  adduced  re 
the  introduction  of  peculiar  worm-like  bodies  into  the 
bladder,  with  the  view  to  deception,  no  one  need  be  in  the 
degree  surprised  to  learn  that  the  common  little  hairwori 
ditches,  ponds,  lakes,  and  freshwater  streams  occasionally 
way  into  the  chamber-utensil.  Interesting  as  it  might  pro 
is  here  no  necessity  to  enter  into  the  habits  and  life-histor 
little  nematode ;  but  it  may  as  well  be  mentioned,  in  passi 
although  not  a  human  helminth,  the  Gordius  aquaticus  i 
entozoon,  inasmuch  as  it  takes  up  a  temporary  residenc 
bodies  of  various  insects.  The  medical  practitioner  would 
to  familiarise  himself  with  its  appearance,  since  it  is  not  an 
mon  trick  with  young  people  to  procure  the  worm  for  pui 
puzzling  the  doctor.  In  the  Museum  adjoining  the  M 
Hospital  we  have  a  Gordius  which  was  brought  to  an  M.I 
deceased),  who,  notwithstanding  his  eminence  as  a  physici 
induced  to  believe  that  the  worm  in  question  was  a  genui 
cxmculus.  It  is  said,  moreover,  that  he  paid  four  guineas 
specimen  !     Some  twenty    years   ago,   I  remember    to   ha 
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a  case  in  the  private  practice  of  Mr.  Crosse  of  Norwich,  where  a 
young  woman  tried  to  deceive  that  distinguished  surgeon  by  plac- 
ing one  or  two  Gordii  in  the  chamber-pot ;  and,  only  very  recently, 
another  similar  case  has  been  brought  under  my  notice  by  Dr. 
Bree  of  Colchester.  I  have  no  doubt  many  such  cases  have  oc- 
curred in  the  experience  of  those  of  our  medical  brethren  who  are 
occupied  with  country  practice.  The  worm  has  a  deep  chestnut- 
brown  or  blackish  colour,  is  usually  about  a  foot  in  length,  and 
scarcely  more  than  4 '  in  breadth.  It  has  the  peculiar  habit  of 
coiling  itself  into  knots,  whence  its  generic  name.  The  sexes  are 
distinct,  the  male  being  easily  recognized  by  its  bifid  caudal  ex- 
tremity.    The  tail  of  the  female  is  simple  and  rounded. 

Before  concluding,  it  remains  for  me  to  notice  categorically,  and 
with  the  brevity  they  deserve,  the  following  so-called  parasites  : — 

1.  Gercosomay  Canali  and  Brera;  Bremser;  Rudolphi;  Siebold; 
Diesing.  This  is  the  larva  of  Eristalis  teiiax,  or  E.  pendulum, 
which  had  accidentally  got  into  the  urine. 

2.  Ditrachycercbs  riidu,  Sultzer  ;  Bremser ;  Eschricht ;  Diesing ; 
Lerreboullet ;  =  Diceras  ritde,  Rudolphi ;  Lamarck ;  =  Cysticer- 
cus  bicornisy  Zeder.  This  turns  out  to  be  a  carpel  of  the  mulberry 
(Moms  nigra),  which  had  been  "macerated  and  deprived  of  its 
colour  by  digestion  !" 

3.  Sagittula  hcyininis,  Lamarck;  Chiaje;  Blainville;  Siebold; 
Diesing  (gen.  fict.) ;  =  Animal  bipede,  Bastiani.  According  to 
Von  Siebold,  this  is  a  fragment  of  the  hyoid  bone  of  some  bird  which 
was  passed  with  the  foeces. 

4.  Diacanthus poly cepkalus y  Stiehel;  Bremser  •j.'Rudoiithi;  Die- 
sing (gen.  fict.).  The  illustrious  Blumenbach  determined  this  to 
be  a  raisin-stalk  which  had  been  evacuated  per  anum. 

5.  Acephalocystis  racemosa,  Cloquet.  Under  this  heading  we 
may  place  all  those  grape  and  current-like  hydatigenous  formations 
so  frequently  present  in  certain  morbid  affections  of  the  chorion. 

6.  Ascaris   conosoma,    J6i*dcns    and  Lenz ;    Brera ;    Bremsei- ; 
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Rudolplii ;  Diesing.     This,  accordiug  to  Brera,  is  the    larv^ 
Munca  domestica  found  by  Brctschnoidcr  in  the  hiunan  intestin] 
canal. 

7-  Ascaris  stephanoatmiuiy  Jordens  and  Lena ;  Brera  ;  Bromsei 
Riidolphi ;  Diesing.  Brera  regai-ded  this  as  the  larva  of  Mu9i 
camaria ;  also  found  by  Bretschneider  in  the  same  situatioiK 

8.  Thelaziai  Bosc  and  Rhodes.  This  parasite  is  a  lurv 
insect  from  Ijeneath  the  eyelid  of  an  ox. 

9.  Filwria  zehra,  Mongrand.  Found  in  the  left  saphena  vein 
a  slave  (format).  Robin  and  Davaine  regard  this  as  a  fibrino 
coagulum. 

10.  OenUfjera  carpi,  Dupiiytren  ;  =  Acephalocysiis  plnvny  Lae 
nee.     These  are  merely  concretions  found  l>etween  the  tendons  aa 
muscles. 

11.  Nettorhtfuefins  iUainmiUi^  Zenker.     According  to  liaspai 
this  may  have  been  a  partially  decomposed  Bolhriocephalu^  clatHC' 
or  B.  rugosity  of  the  salmon. 

12.  Furia  in/eitmlis,  Linneua.  Even  Mnodeer  and  other  nati 
ralists  formerly  believed  in  the  existence  of  this  altogether  fabulou 
parasite. 

The  above  list  might  be  very  much  extended  if  one  were 
liberty  to  dignify  every  worm-like  foreign  body  (that  has  bo 
known  to  occur  within  the  human  body)  with  a  generic  and  specif 
designation.  Perhaps  the  most  common  Pseud-entozoa,  preseutii^ 
neither  animal  nor  vegetable  organization,  are  lymph-clots  or  co 
cretions.  Occasionally  these  formations  present  a  most  strikii 
resemblance  to  nematodes  and  even  other  parasites.  I  have  dram 
ings  from  specimens  formerly  in  the  collection  of  Mr.  Crosse  of  No 
wich  which  might  very  well  be  taken  for  I'epresentations  of  the  wel 
known  ectojiurasitic  crustacean  Leriia'a  ftraHrhialit'tOV  &on\e  other 
its  numerous  congeners.  The  fibrinous  concretions,  in  question,  woi 
coughed  up  from  the  lungs.  To  Dr.  Hughlings  Jackson,  to  D] 
Lowe  of  Lynn,  and  to  Dr.  Thurnham  (of  the  AVilts  County  Asylum 
I  am  severally  indebted  for  three  worm-like  productions  of  this  kin 


nc^ 


EN'rOZOA. 

the  intestines  and  urinary  blrulder.  The  specimen  sent  by 
the  last-named  gentleman  was,  however,  from  the  alimentary  tube 
of  a  parrot.  Next  to  these  in  frequency  we  find  a  number  of  mis- 
cellaneous substances,  the  nature  of  which  ought  not,  perhaps,  to 
have  been  so  readily  overlooked.  Thus  the  fibro-vascular  cellular 
tissue  of  celery  (or  Sfn'atula  of  authors),  the  carpellary  segments 
of  the  orange  (Edinburgli  University  Anatomical  Museum),  por- 
tions of  the  liffinneiiUivi  nucJup  and  otlier  fragments  of  yellow 
tissue,  the  tracheea  of  a  bird  (Phijm  ijUestinolint  Scopoli),  entire 
undigested  blood-vessels,  jointed  barley-stalks,  the  beard  or  avm  of 
grasses,  earwigs,  millipedes  (Grophilida') ,  woodlice  (OuhcidiH)^ 
wood-shavings,  and  many  other  substances  have  been,  at  one  time 
or  other,  classed  as  parasites.  Perhaps,  the  most  remarkable 
pseudehninth  which  has  been  placed  in  my  possession  is  a  tajnia-like 
body  which  I  owe  to  the  kindness  of  Pi'ofessor  Aitken.  It  was 
removed,  postmortem,  from  the  intestinal  canal  of  a  private  soldier, 
in  the  mouth  of  June,  1862.  Neither  Dr.  Aitken  nor  Leuckart 
(to  whom  1  showed  the  specimen,  and  who  took  away  a  small  por- 
tion for  microscopic  examination)  could  decide  what  the  substance 
was,  and  up  to  the  present  time  I  have  been  unable  to  solve  the 
difficulty.  Meanwhile  I  may  observe  that  it  exhibits  a  general 
tffinioid  form,  is  marked  by  numerous  obliquely  transverse  and 
very  fine  ridges,  and  on  section  displays  two  patent  orifices  in  the 
situation  (cunously  enough)  ordinarily  occupied  by  the  great 
lateral  water-vascular  canals  of  any  ordinary  tapeworm.  Its 
structure  is  finn  ;  but  it  is  clearly  neither  an  entozoon  nor  an 
animal  of  any  kind  whatsoever.* 

Lastly,  it  may  be  well  to  furnish  a  more  or  less  complete  list 


•  Dr.  Arthiu"  Cribb  ban  also  recently  sont  mo  an  account  of  a  verj-  Bingular  worra- 

Iliko  body,  ttftled  to  haTO  been  vuirfeil  hy  tbo  mouth.    Two  inBtanoea  occurred  xn  the 

Ivame  patient,  who  rMid«s  at  8t.  Tlonimgo.     \  ihagnun  accorapanying  tho  deeoripcion 

iTopreftentH  tbo  en-called  wnrm  to  bo  nearly  six  inchoe  in  lengtb,  beUig  obrnptly  tninrafed 

anteriorly  nt  tbe  bc»d,  und  sharply  acamiriated  below.     Its  reportol  "  pulpy  uatiire," 

and  ttubscqQcnt  distntef^ration  (within  the  phial),  during  a  "long  jauniey,"  are  points 

whirh  snfRciently  indioato  its  psendtrhnintbtc  character. — T.  8.  C  July  'ith,  188-1. 


415 


IHfUUIL 


of  the  insects,  bote,  boi-like  larrae,  and  catcrpitlars  which  ban 
eitber  been  passed  from  tbe  human  sobject,  or  have  been  acciden- 
tally or  designedly  introduced  into  the  eicrementa.  Specimens  of 
intestinal  insect  larrse  (and  a  Geophihis)  are  still,  I  bebeve,  pr^ 
served  in  Mr.  Crosse*s  collection  at  the  Norwich  Hospital.  Dr. 
I.*eared  has  also  recently  brought  an  instance  under  my  notice; 
and  in  November,  1862,  I  received,  through  Dr.  Lanke3t«r,  i 
caterpillar  which  "  came  away  with  the  lochial  discharge  Bhoat 
three  weeks  after  parturition."  This,  at  least,  appears  to  be  tbe 
impression  of  Mr.  Norton  of  Wateringbury,  Kent,  who  reported 
the  case  to  Dr.  Tiankeater  in  a  note,  in  which  he  compares  the  larva 
to  Kiichenraeister's  figure  (copied  from  Bilharz)  of  lAnguatMU 
comiricta.  It  is,  apparently,  the  larva  of  the  common  goosebeny 
moth  (Ahrfurag  ffrossitlariata).  The  following  is  an  excerpt  from 
the  Bev.  J.  F.  Hope's  instructive  and  elal>orate  tables  of  the  so- 
called  intestinal  worms  (insects,  or  their  larvBe)  producing  can* 
thariads,  seoleehiaaisf  and  myacut : — 


COLBOPTEBA. 

1.  SpJuxIrtis  leiicopthahmi*.     One  case.     By  Payknll.     Sweden. 

2.  Ihjticvji  viarginalU.     One  case.     Rev.  F.  W.  Hope.     England. 
?  (three  larvie)     One  case.     Lister.     Kng- 


3.  Dermestea  

land. 

4.  Dermestes  m%trinus.     One  case.     Otto.     England. 

5.  Demiestes  Uirdarius.    Two  cases.     Otto ;   Chicheeter. 

land. 

6.  Pifderns  doitgaim.     One  case.     PaykuU.     Sweden. 

7.  0.rypOT^ts  suhterranefts.     One  case.     Paykull.     Sweden. 

8.  StnphyUnn^  gplendem.     One  case.     Paykull.     Sweden. 

9.  SUiphylinus  polUus.    One  case.     PaykuU.     Sweden* 

10.  St<Lphylinus  fuscipes.     One  case.     Paykull.     Sweden. 

11.  Staphylinvs  punctulalns.     One  case.     Paykull.     Sweden. 

12.  Geotrupps  venialis.     One  case.     Van  Bromell.     Sweden. 

13.  (Doubtful  species.)     One  case.     Rosen.     Swe<len. 


Eng. 


ENTOZOA.  417 

14.  Melolontha ?     Some   larvae.     Two  cases.     Lemaout ; 

Depalse  ;  Robin ;  Desvoydy.     Sweden  ;  France. 

15.  Tenehrio  molitor.       Many    larvae.      Nine   cases.      Bateman; 

Allen;  Shaw;  Forestus;  Tulpius;  Kellie;  Pickells  and 
Tliomson ;  Traill  and  Gleadow ;  Acrel.  England ;  Ireland ; 
Scotland;  Netherlands;  Sweden. 

16.  Blaps  tnortisaga.     Three  cases  (1206  larvae  in  one  instance). 

Pickells,  Thomson,  and  Bellingham ;  Patterson ;  Bateman. 
Ireland ;  ?  England. 

17.  Mordella ?     One  case.     Rosen.     Sweden. 

18.  Meloe  proscarahmus.     One  case.     Germar.     Silesia. 

19.  Meloe ?     One  case.     Anonymous. 

20.  Meloe  maialis.     One  case.     Otto.     England. 

21.  Balanintis  nucwm.      Two    cases.      Henry;     Astley     Cooper. 

England. 

22.  Balamnus  (Larvae  unknown).     Henry  and  Phillips.     England. 

Debmapteea. 

23.  Forficula  auricvlaria.     Two  cases.     Griffin.     Ireland. 

Lepidoptera. 

24.  ?  Papilio  hrassica.     One  case.     Calderwood.     Scotland. 

25.  Noctua  (larvae).     One  case.     Dumeril.     France. 

26.  ?  Noctua  (several  larvae).     One  case.     Lister.     England. 

27.  Crambus  pinguinalis.     Three  cases  (larvae  in  two).     Linneus, 

Church,  and  Angelinus.     Sweden ;  England ;  Italy. 

28.  Phryganea  grandis.     One  case.     Church.     England. 

DiPTEBA. 

29.  Musca  domestica.     Six  cases  (many  larvae).     Fourcould  and 

Geoflfrey;  Ruyschius;  Reeve;  Brera;  Babington ;  Clarke. 
France;  England. 

K   H   u 


IfiMes  M^iw.    One  caae.     WaUban.     Sweden. 
ElnpkHmM  pemdulms,    Ffve  case?.      Bonnel ;    KiH>j 

OhtwBni;   Zie^.    Ki«»nid;   Smsden;    lUIr; 

bad. 

38.  Simiy^mU ?     One  case  (brvaf).     F.  W.   Hfl 

land. 

39.  ?  TV^w/d  (laiT»).     One  ease.     Kirbj.    Engind. 

40.  fHrfm*  homimia.     Tire  cases.     Honrsiiip  and   GiO ; 

and  How^faip ;  Linnens  (Jan.)  and  GnoeHn ; 
RudolpbL  South  America;  Surhiam;  Manu 
Colombia;  fPnifisia. 

41.  (Eglnu  borU.     One  case.     Clark.     ?  England 

42.  <£«<rv«  Gmltiin^ii.     One  case.     Gaflding.     Trinidad 

43.  (Krfrw*  (larrse  of  rarious  species).     Thirteen  cases. 

Chichester ;    Say    and    Brick ;    RouHn ;     Vallot 
Gnerin  and  Guinon ;  Goudoui ;    Metax  ;    Clift. 
America ;  South  .\merica ;  Philadelphia ;  Demera 
quita  and  Columbia ;  Peru ;  Cayenne ;  Martiiuq 

The  above  list  certainly  comprises  a  formidable 
and  their  larvje,  said  to  have  taken  up  their  residence  i^ 
body.     Most  of  these  parasites  are  recorded  as  baring 
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jured  fi'om  the  stomach  or  intustiiial  canal,  whilst  not  a  few  are 
bated  to  have  been  voided  par  uj-elhram..     Others  are  from  various 
lails  of  the  body.     On  the  whole  there  can  be  Httlo  doubt  tliat 
)mo  few   of  these  insects,    or,  at  least,  their  larvae,   have  really 
>mo  from  the  above-named   localities  ;    but  it  may  be   not  un- 
isonably  doubted  that  the   majority  have    been   employetl    for 
mrposes   of   doooption.      "Which    cases    are  genuine  and   which 
?o  false  it  is  often  impossible  to  determine.     A  short  while  ago 
'.  Flower,  F.B.S.,  placed  in  my  hands  an  example  of  an  insect 
rliich  was  stated  to  have  been  the  cause  of  dysuria  in  a  woman 
sventy  years  of  age.     The  so-called  parasite  (with  an  account  of 
fce  case)  had  been  originally   sent  by  a   medical  gentleman  to 
■•  Solly,  F.R.S.,  who,  like  Mr.  Flower,   very  naturally  enter- 
lined    a    doubt   as  to  its   helminthic    chanvcter.      The   patient 
:avcly  informs  hor  medical  attendant  that  '*  she  feels  relief  as 
>on  as  she  passes  the  fly;"   having,  altogether,   got  rid   of  ten 
a  dozen.     On  carefully  examining  the  insect,  I  have  no  doubt 
rtiatever,    that    it    is    one  of  our  common   garden  frog-hopjjers 
[apparently  Ajihrophora  hlfasciata)  in  the  imago  condition.     How 
hopped  into  the  locality  above-mentioned,  may,  in  this  instance, 
readily  conjectured ;  but  the  remarkable  case  of  Mar}'  Riordan 
rhere  1206  larvai  and  some  pericct  insects  were  pa.ssed  per  anum) 
unquestionably  genuine;    and   the   truthfulness    of    the   latter 
3Cord  gathers  additional  strength  from  the  evidence  that  she  also 
jided,  per  annm^  specimens  of  Ascaris  myxtax  and  A,  Imnlru-oidps. 
To  this  list  may  likewise  be  added  the  hexapodous  larva  of  Chi-us 
formicarius,  which,  according  to  Kiichenmeister,   **  was  given  to 
Von  Siebold  as  a  urinary  parasite."     It  is  closely  allied  to  Dej-- 
7nest4}8.     Dr.  J.  M.  Duncan  has  recorded  a  case  of  (Estrus  hoviif 
occurring  in   the   human   subject,  and   has   also  written  a   very 
interesting    paper   on  "  bots,'*    in    general,  in    the   *'  Edinbui'gh 
Veterinary  Review."    The  well-known  essay  on  "bots,"  by  Bracey 
Clark,  is  quoted  by  Duncjin,  and  also  by  G.  W.  Spcnce,  who  has 
likewise  contributed  a  paper   to  that   nbly-coud noted  pprinflicrd. 
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Mr.  Joseph  Gamgee  haa  likewise  written  on  the  same  subject 
pr*eciae  reforences  to  these  and  other  similar  memoirs  will  be  foil 
ill  tlio  Bibliography  appended  to  this  work. 

Lastly,  in  connection  with  the  subject  of  "  bots,*'  I  have 
express  my  indebtedness  to  Dr.  Kirk,  F.L.S.,  for  several  intero 
ing  specimens,  accompanied  with  appropriate  notices.  Seven  la] 
Oistnis-Iarvaj  are  from  the  frontal  sinus  of  a  species  of  Ilartebe 
(probably  Acronolu^  lunaUis),  killed  twenty  miles  aoutli  of  Li 
Nyaasa ;  five  smaller  "bots"  having  been  procured  Gxtm 
stomach  of  a  cow  clophant  shot  among  the  hills  lying  north  of 
Victoria  Falls,  in  Central  Africa.  Moro  interest,  however,  attac 
itsoU'  to  a  solitary  larva  of  a  species  of  Musca  which  had  taken 
its  residence  in  Dr.  Livingstone's  leg.  Dr.  Kirk  removed 
parasite  by  "incision ;  and,  on  a  second  occasion,  he  ob 
aimilai*  specimen  fi-om  the  shoulder  of  a  negro.  The  natives 
that  the  adult  insect  is  not  unlike,  but  rather  smaller  than 
ordinary  blue-bottle  {Mmca  vomitoria).  Dr.  Kirk  states  that 
species  is  not  common.  Burton  mentions,  it  is  added,  that  he 
heard  of  it  as  occui-ring  in  an  inland  district  in  the  ncig 
hood  of  ZauKibar. 
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This  list  embraces,  I  believe,  all  the  more  important  "Works,  Memoirs,  and  Com- 
mnnications  on  the  subject  of  Internal  Farasites,  which  have  appeared  in  the  English 
language  during  the  last  half  century.  Greneivlly  speaking,  however,  papers  merely 
advocating  the  employment  of  particular  remedies  have  been  purposely  omitted.  Afy 
especial  object  haa  been  to  do  for  British  and  American  authors  what  Davune  has  done 
for  foreign  writers;  and  I  think  it  may  be  said  that  onr  treatises,  aided  by  that  of 
Leuckart  (now  in  course  of  publication),  collectively  present  as  complete  a  reaumi  of 
Entozoological  literature  as  any  one  could  reasonably  desire  or  hope  to  obtain. 
Foreigners,  as  a  rule,  have  very  little  acquaintance  with  English  writings ;  but  I  could 
name  at  least  a  dozen  exceptions,  among  the  more  notable  of  whom  are  the  above-named 
Authors.  J.  Victor  Carus,  of  Leipsig,  has  done  good  service  to  his  fellow-countrymen 
by  the  publication  of  his  "  Jahresbericht,"  and  other  similar  compilations;  whilst  the 
venerable  Diesing  of  Vienna  (notwithstanding  his  blindness)  scarcely  allows  a  single 
observation,  made  either  at  home  or  abroad,  to  escape  his  notice.  I  may  add,  that 
Knoch  of  Petersburg  has  supplied  a  tolerably  complete  bibliography  of  the  genus 
Bothriocephalus.— T.  S.  C. 


Abercrombie,  J. — A  large  (hydatid)  cyst  Bitaated  under  the  peritoneal  coat 
of  the  liver ;  extj.  from  his  work,  "  On  Diseases  of  the  Abdo- 
minal Viscera/*  and  recorded  in  the  "  Lond.  Med.  and  Surg. 
Joum.,"  vol.  ii.  (p.  276),  1829. 

— Hydatid  of  the  brain.     SeeHeadington. 

Abousson,  L. — On  the  presence  of  worms  (lumbrici)  in  the  air  passages, 
from  "Arch.  Gen.  de  md.,"  in  "  Med.-Chir.  Rev.,"  1886. 

Adams,  A.  L. — Remarks  on  Indian  tapeworm :  "  Med.  Times  and 
Gaz.,"  1859. 

Adams,  J. — Case  of  hydatid  cyst  in  the  parietes  of  the  abdomen  j  "  Lancet," 
1851. 

Agassiz,  L. — ^Infusoria  the  larval  state  of  intestinal  worms  j  from  his  "  Cor- 
respondence" with  J.  D.  Dana,  in  the  "  American  Journal  of  Science 
and  Arts,"  vol.  xiii.,  second  series  (p.  425),  1852. 
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Gen.  do  las  Cioncias  Med.,"  in  *'  Lond.  Med.  Gaz.,"  1827. 
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"Lancet,"  1829. 

An  account  of  the  Tcenia,  or  long  tapeworm,  and  of  the  method 

of  treating  it  as  practised  at  Morat  in  Switzerland;  tranRlntcd  from 
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-  Editorial  note  on  the  epizootic  (tapeworm)  disease  prevalent  in 
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diseases  of  poultry  ;  from  "  Scottish   Fanner  and  HorticnUurist,"  in 
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AjionjmouB. — Case  of  hydatid  cyst  opening  into  the  iutestmcs  and 

bladder ;  from  "  Arch.  Gi-n.  ot  Diet,  de  M^d./'  in  "  Med.-Chir.  R« 

1830. 
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Lumbrici  expelled   by  aubnitrato  of  bismuth ;  from  "  Ghz.  dl 


Hdpitaux,"  and  "  Joum.  dcB  ConnniRs.  Med.,"  and  from  "  Boletin 
lustituto-Medico-Valeuciano,"  in  "Boston  Med.  and  Surg-.  Joum.^ 
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Record"  (p.  85),  1842. 

Hydatid  in  tho  eye  of  a  girl  sixteen  years  of  age  (at  Olas^ 

Canada)  ;  "Boston  Med.  and  Surg.  Joum.,"  vol.  xl.  (p.  28),  1849. 


Anonymous. — Hydatids  in  the  fcrnalo  bronat,  rosembling  a  schiiTOUB  tnmour; 

from  "Clin,  des  TTopitaux,"  in  "  Lond.   Med.  and   Phys.  Joum.," 

for  Aug-.,  1828,  and  reprinted  in  "  Amer.  Joum.  of  Med.  ScL/*  vol, 

iii.,  old  aeries  (p.  196),  1828. 
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Bailey,  F. — Caae  of  encypted  dropsy  with  hydatids  ;  "  Lond.  Med.  Repos.," 
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